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The Benevolent Fund of the Institution of Civil] En- 
gineers made grants of nearly $29,000 last year, its 


income being about $14,600 only. about half from annual] 
subscriptions and half from dividends. The exceptional 
disbursements were made necessary by the prevailing 
depression. “Grants were 


made in 77 cases, many of 
them of a most distressing character,” so that tne 


average grant was some $260. The total capital of the 
fund amounts to about $185,000, with over $34,000 aa- 
ditional invested on income account. Over $7,500 of 
prior grants have been returned in all, the returns hav- 
ing come from 24 beneficiaries designated by numbers 
only from “Case XI.”" to “Case OCLXXIV.” 





The city of New Orleans some time ago granted a 
franchise for a sewerage system to the New Orleans 
Sewerage Co., of which Mr. Geo. G. Earl is chief 
engineer, Dr. Joseph Holt, president,and Samuel J. 
Hart, secretary and treasurer. The franchise calls 
for the construction of 140 miles of sewers, with house 
connections, in five years. The contract for construc- 
tion has been awarded to the New Orleans Construc- 
tion Co. The Parish prison, made famous by the 
lynching of Italian prisoners there a few years ago, 
has been purchased, and the old prison will be torn 
down and the sewage pumping station erected on its 
site. The contract for one 6,000,000 and one 
10,000,000-gallon pumping engine has been awarded to 
H. R. Worthington. A Moore hoister conveyor is 
now being erected to excavate for the main sewer, 
starting at the pumping station site, where this sewer 
will be 5% x 6% ft. inside and 25 ft. deep. It is 
hoped that the work under way will prove that exca- 
vation in New Orleans is not nearly as impracticable 
as common opinion places it. Test holes were easily put 
down with an ordinary 6-in. post-hole augur to the 
greatest depth contemplated, and stood without caving 
for a week. Constant pumping will be necessary, as 
the water line is seldom more than 2 ft. below the 
surface. The soil, however, is quite impervious, and 
water comes through it slowly though constantly. 





A water power plant for Duluth, Minu., is proposed 
by the Altamonte Water Co. The dam would be on 
the St. Louis River, 20 miles above the city, and the 
plant would involve an expenditure of $350,000. 


Competitive trials of self-contained carriages, organ- 
ized by “Le Petit Journal,” of Paris, are to take place 
on June 1. The conditions are as follows: 1, The 
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competition to be international, 
try being admitted; 2, 
to the motive power, 


vehicles of any 
no condition is imposed relative 
which may be steam, electricity, 
gas, petroleum, etc.; 3, the vehicles must be able to geat 
at least four people; 4, preliminary and eliminatory trials 
are to be made before the competition takes place~ 
for the first of these trials the distance is to be 31 
miles, to be traversed in three hours; 5, the first 
trials to be for a run of SO miles; 6, the prize is to be 
given to the horseless vehicle which best combines the 
conditions of safety, convenience 

each vehicle during the preliminary 
the inventor or his representative, 
the jury, and a consulting engineer. 


and 
tests is to 


economy; 7, 
earry 


two members of 


The city of Freeport, Ill, after a trial of brick pav 





ing, has contracted for about a mile of macadam pave 
ment, to cost $1,25 a front foot, against $3 for the 
brick. The city has bought a crusher and a steam 
roller for street work. A sample of macadam pave- 
ment was built last autumn and has proved very 
satisfactory. 

The Chesapeake & Delaware ship canal was the 
subject of an address by Col. W. P. Craighill, U. S 


Engineers, before the Merchants and Manufacturers’ 
Association of Baltimore last week. The straight 
course surveyed under his direction, he said, was cer- 
tainly the most desirable, but its cost would be con- 
siderably greater than that of the Sassafras, Choptank 
and other routes that have been suggested. It should 
be insisted that this canal, if built, should be at least 
100 ft. wide and 27 ft. deep throughout. This would 
insure uninterrupted passage for vessels of the heav- 
iest draft. He added that by the improved methods 
invented since he made his last estimate of the prob- 
able cost of the work, he thought it could be built for 
much less than previously estimated. 


The Syria-Ottoman KRy., 
Nazareth and the Sea of Galilee, 
145 miles, will be 


extending from Haifa via 
to Damascus, about 
pushed by the contrac 
tors, Messrs. Huss, Townsend & Co., of Chicago, 
build the road for a lump sum, and according to 
American ideas, and for American rolling stock. They 
have control of the engineering work, under speci 
fications, as well as the construction, and 
gaged Col. A. T. Wilcox as general superintendent 
ane Mr. G. Schumacher, who has been an 
consul and archeologist in Palestine for many years 
past, as Chief Engineer. The work is to be finished 
in 18 months, and all the securities for the road, “¢ 
gregating some $6,750,000, have recently been placed 
in London. Further information as to the line was 
given by us in our issues of May 11 and Oct, 19, 1893. 
It is perhaps among the possibilities that this line may 
be extended from Damascus to Palmyra, and thence 
down the Euphrates to Bagdad and the Persian Gulf, 
giving a route of only 8% days from London to Bom 
bay, but this Euphrates Valley route, which has been 
projected by English engineers for many years past, 
does not appear likely to materialize for many years 
yet to come. 


vigorously 


who 


have eu 


American 


The most serious railway accident of the week was 
a head collision April 15 on the Lehigh Valley R. R., 


at Silverbrook, Pa. A freight train with orders to 
sidetrack at Silverbrook, ran past that place and 
collided with an express train. One man was killed 


and 14 were more or less injured. Both engines and 
several freight cars were wrecked.——A train on the 
Lake Erie & Western R. R. was derailed near Tyner 


City, Ind., April 10, and the mail, 
ing cars went down the bank. 
and three were seriously injured. 


baggage and smok- 
One man was killed 





The recent destruction by fire of the DavidsonTheater 
at M‘lwaukee, Wis., is to be investigated, as the struct- 
ure had been advertised as fireproof, while in fact it 
burned like a tinder-box. The roof was supported by 
Howe trusses of nearly 80 ft. span, and it was the 
fall of the roof, owing to the burning of the lower 
chords of the trusses, that caused the death of the fire 
men in the building. The roof should have been of 
iron. 





A new classification of railway operating expenses, 
abandoning the hopeless effort to make a division of ex- 
penses between passenger and freight business, and 
making some slight changes in the classification adopted 
in 1879, has been issued by the Interstate Commerce 
Commission, which announces that no further changes 
need be expected for several years, and that all in- 
terstate railways are expected to conform to it. There 
are in all 53 separate accounts, the changes from the 
former classification being chiefly the establishment of 
five new minor accounts and the consolidation into 
one of three old ones. Minute instructions as to 
the expenses properly included under each account 
are given in a pamphlet of instructions, but their 
practical utility would be much increased by ad- 
ing a brief note stating what the account should not 
include among items likely to be in doubt, as a great 
many always are. 
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A masonry viaduct is proposed at 
Baltimore & 
grade ¢ 


which 


Washington, D 
Ohio R. R., 
rossings \ 
prescribes 
shall be joined 


C., to earry the 


and elim 
Senate bill 
that the 


outside of 


nate the present 
been introduced, 
branches of the 


city and outside 


has 
two 
road the 


of the gover 





nment property at Kendal! 
Green, and shall then enter the city on a four-track 
viaduct of masonry along Delaware Ave, to the pres 
ent station near the Capitol 
The cars for the new five-hour train between New 
York and Boston have been bullt at the New Hav 


shops of the New York, New 
The train consists of three 
all very fin'shed and deco 
tremely elaborate style now so 
of this sort. 


Haven & Hartford KR. KR 
and a buffet ca 
rated in the ex 
generally used for cars 


parlor cars 
completely 


River is 





The upper Missouri 
cording to the late 
volume of water 


going underground, ac 
of U. S. Engineers The 
passing in the Great Falls, 
Montana, is 4,796 cu. ft. per while at Fort 
Benton, 25 miles below, it 4,331 cu. ft., a 
of 456 cu. ft. in The 
that this water soil 
part the presence of the great 
basin. It is believed that 
bed of the river somewhe 


report 
river at 
second; 
is ouly loss 


this distance 


enters the 


engineers claim 


lost and explains in 
South Dakota 


there is an 


artesian 
outlet in the 
re on this 25 miles, and the 
finding of eyeless fish in the locality 
indicates communication with streams 
In 1878 similar observations 


this 
subterranean 


waters of 


were made by the gov- 
ernment, and since that there has been a decrease of 
fully 20% in the volume of the river. 

A dam for a water power reservoir is being built 
at the Lake of the Woods, near Rat Portage, Onta 
rio, by the Keewatin Power Co Mr. Jacob H 
Henesy is interested in the project 

No more premiums are to be given for extra speed 
or power in war vesse's built for the government by 


private contractors rhe Congressional appropriation 


coumnittees have refused to insert appropriations fo 
this purpose in this year’s bills. The subject was dis 
cussed editorially in our issue of Feb. 8. 


A personally conducted tour to Buluwayo, in the heurt 


of the Dark Continent, is a novel tourist enterprise 
which Messrs. Cook & Son, of London and New York 
arranged for a party which sailed from South 
ampton on April 14, and will return to Eng 
land in September. The party is to land ar 
Cape Town; go by railway to the Kimberly dia 
mond mines, then by road to the Orange Free State 
to Johannesburg, the center of the gold-mining dis 


trict; by rail to 
Fort Tuli, 


Pretoria, and by coach, 
the first post of the British South African 
Co. Here civilization is left behind, and ox-teams con 
vey the tourists to Matabeland. The return is to be 
made from Fort Victoria, by the ruins of the Zimbabye 
through the Land of Ophir, to the Beira railway and to 
the port of that name, the steamer awaits to 
commence the homeward voyage. Cook 
the whole arrangement, and each passenger pays $1.875 
for this decidedly and 


380 miles, to 


where 
Messrs. 


see lo 


hovei interesting tour. 


A new 
vanced by Carl 


theory respecting the canals of Mars is ad 
Winslow, in Mennesket,”’ 
Copenhagen. He says that the chef peculiarity about 
the so-called canals on Mars is their straighttiess, and 


it is this straightness which makes an explanation dif 


“Naturen og 


ficult. We have no parallel on this earth. To explain 
them to be cracks in the surface, or as rivers, moun- 
tain ranges, etc., is entirely unsatisfactory. No crack, 


river or mountain range is so straight. Observations 
during the apposition in the fall of 1892 showed that 
the dark lines run into the oceans. That certainly 
not confirm the theory of canals. The way to a true 
explanation must, he thinks, be sought in a cause suf- 
ficiently powerful to be uninfluenced by the condition of 
the planet’s surface. Such a cause cannot be found on 
the planet itself, but must be looked for from without 
It must be looked for in bodies. A 
piane’, an asteroid, striking mike a 
straight line on the surface The 
question is now, Is Mars more exposed to such col- 
lisions than any other planet? ‘The answer is: Yes. 
Between Mars and Jupiter find an innumerable 
number of asteroids. Their orbits are very eccentric, 
and some of them are at times nearer the sun than to 
Mars. Their orbits traverse that of Mars. Hence the 
possibilities of collisions. The simplest form of col- 
lision is the direct one. Striking radially, the meteor 
ite buries itself in Mars, explodes, or otherwise disap 
appears. But if the collision is tangential, the meteor 
ite will make grooves or furrows like those we now 
know as “canals."’ ‘This will happen when its velocity 
is greater than that of Mars. If very great, the 
meteor will continue its course in space; if less, it 
may burn up in the collision. It has been observed that 
when the snow melts at the north pole of Mars, ad- 
ditional canals are formed parallel with the old oneg, 
To judge from the descriptions given of these canals, 
they must be optical illusions. 


does 
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SHOPS OF THE WALTER A. WOOD HAR- 
VESTER CO., AT ST. PAUL, MINN. 
By Tracy Lyon, M. Am. Soc. M. E. 

The works of the Walter A. Wood Harvester Co., 
at St. Paul, the construction of which was begun 
in the spring of 1892, and is now practically com- 
pleted, are interesting both for their extent and 
general design and for the completeness with wh'ch 
all details of construction have been carried out. 
The general arrangement of the buildings and 
tracks, which extend over an area of about 60 
acres, and the further details of the sewerage, 
drainage and water sys‘ems, are shown in the ac 
companying cut. 

In grading the site selected, which was originally 
a tract of rolling ground about 20 ft. higher at 
the north than at the south end, the several que<- 
tions of appearance an1 surface drainage; the con- 
nections with the railways on the north and west; 
the grades of the yard tracks, and the floor levels 
of the buildings had to be considered. It was de- 
termined that the maximum grade of the yard 
tracks should be 1% and that the ground floors 
of the different shops should be of such relative 
levels that the regular course of material from one 
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pine covered by 1 in. of hard maple. There is 
considerable space below all ground floors of this 
deserjption, which is as well drained as possible by 
direct connection with the sewers, and it is ex- 
pected that sufficient ventilation will be obtained to 
prevent undue decay by means of grated openings 
to the outside air and by the elevator shafts, which 
open into the cellars. The floors of the stock room, 
blacksmith shop, knife and punch rooms are 
paved with rectangular pine blocks 6 ins. in 
depth, laid on 2-in. plank, the blocks being kept 
apart with wooden strips and the interstices filled 
with cement mortar. The foundry floors were first 
leveled up with cinders and then 5 ins. of stiff, blue 
clay was rolled into the cinders to bring the floor 
up to grade, the alleyways being laid with cast iron 
plates. Iron plates are laid in front of the an- 
nealing furnaces, and the charging floor of the 
cupola-room consists of cast iron plates laid upon 
12-in. I-beams. The floors in the boiler-rooms are 
of brick. 

All the buildings are heated “indiree‘ly” by 
steam, delivered to steam coils, from which the 
heated air is forced by fans to the various buildings 
through galvanized iron pipes. These pipes are 


Hydrant 
Valve 
Artesian Well 
Catch Basin 


goxeoe 
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this material is always down grade. In the stock 
room, wood shops and store houses, the car floors 
are at the level of the main floors of these build- 
ings. An elevated track on a pile trestle makes it 
possible to unload coke, clay and sand from the 
cars into sheds below the track and to deliver iron 
and coke directly on the cupola charging floor. An 
elevator, operated by an electric motor, is also pro- 
vided to raise iron to this floor. 

The standard gage yard tracks connecting with 
the railways on two sides of the works, when com- 
pleted, will have a total length of nearly five miles. 
The track is laid with 50-lb. steel rail. The maxi- 
mum grade is 1% and the maximum curvature 20°, 
with the exception of a few short spurs. Split 
switches have been used throughout. Heretofore 
a steam switching engine has been used on these 
tracks, but all switching is to be done in future by 
an electric motor, furnished by the General Electric 
Co., operated by the trolley system. This motor 
has four wheels with rigid outs'de frame and a 
}0O-HP. single reduction motor on each axle. 

There are two independent power plants at oppo- 
site ends of the works with a combined nominal 
capacity of about 980 HP. The north plant con- 
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GENERAL PLAN OF THE WALTER A. WOOD HARVESTER CO.’S SHOPS AT ST. PAUL, MINN. 


shop to another would always be either down 
grade or on a level. It was also necessary in a 
number of places that the floors of freight cars as 
they stood upon the track should be of the same 
level as the floors of buildings. These ends were 
reached very successfully, by adopting a general 
surface grade of 7-10 of 1% from the north to 
the south and of 44 of 1% from the east to the 
west, and varying the grades immediately about the 
buildings and railway tracks to meet the local 
conditions and requirements and location of the 
catch basins. 

The buildings are of yellow brick with the ex- 
ception of the large storehouse, which is of wood 
covered with corrugated iron. The posts and roof 
trusses are generally of wood, single stieks of Ore- 
gon pine 40 to 60 ft. in length being largely used 
in the construction of the latter, with the exception 
that the posts in the foundries are of cast iron 
and the roof trusses in the boiler and engine- 
rooms, cupola and core rooms, are of _ steel, 
with corrugated iron roofs. In_ general the 
roofs are of tar and gravel laid upon 3-in. 
plank. The floors of the shops, with the ex- 
ception of those noted below, are of 3-in. matched 


generally carried under the ceilings and the air is 
delivered into the upper part of the rooms through 
short side-outlet pipes. Various offices throughout 
the buildings are also heated directly by steam 
radiators. All water of condensation is trapped 
and delivered back to receivers in the boiler-rooms 
by independent duplex pumps. 

The separate parts of the machines manufactured 
being light, no extensive system for transferring 
materials is required. In the grey-iron foundry an 
overhead Yale & Towne traveling crane system, 
propelled by hand, provides for handling the iron 
from the cupolas and also the delivery of castings 
to the mill and cleaning-rooms. These cranes are 
provided with compressed air hoists of one-ton 
capacity, and similar hoists are located in various 
parts of the works. Al] other material is trans- 
ferred by broad-tired wheeled trucks. It will be 
noticed from the plan that all manufactured ma- 
terial moves from the foundries, stockroom and 
wood shop, on the outer sides of the plant where 
raw materials are delivered, inward and to the 
south, where the storehouses for finished ma- 
chines are located. As has been said, the floor 
levels have been so arranged that the direction of 


sists of one 16x 28 x 42-in. tandem compound-con- 
densing engine and one 16x 36-in. simple engine, 
both of the Bullock-Corliss type, and two 200-HP. 
Stirling water-tube boilers, burning bituminous coal. 
The south power plant is similarly arranged and 
consists of one 150-HP. and two 200-HP. Stirling 
boilers and one 18 x 32 x 42-in. tandem-compound 
Bullock-Corliss engine and one 20x 27-in. Russell 
automatic engine. All high-pressure steam piping 
is designed for a working pressure of 150 lbs. per 
sq. in., wrought iron pipe and flange joints being 
used almost entirely, with an insulating covering 
of asbestos and felt. 

The smaller engine in the north power plant 
operates the malleable foundry and finishing de- 
partments, and the two large compound engines are 
belted directly to opposite ends of a 5-in. steel main 
shaft 455 ft. long, which extends the entire length 
of the machine shop, and from which all other parts 
of the works are supplied with power. One-half. 
or the whole of this shaft may be driven by one or 
both engines. Power is delivered from the main 
shaft to the other buildings by means of rope trans- 
mission, the Dodge system being used, with 1 to 
14-in. dry manilla ropes with tension carriages. 
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The maximum distance between sheaves is 160 
ft.. in which case an idler is used midway, the 
sheaves being from 64 to 96 ins. in diameter. The 
Russell engine is used to drive dynamos for elec 
tric lighting and power, there being also for this 
purpose a short rope connection from the larger en- 
gine. The electric generating plant provides for 
n0-are lights, used to light the foundries and yards, 
and 1,864 16-c. p. incandescent lamps. There yre 
also six 25-HP. motors, three being used for ele- 
yators alone and three for elevators, blowers and 
tumbling boxes in the grey-iron foundry and mill- 
room. 

The water supply for regular service and fire pro- 
tection is obtained from drilled wells—there also 
being a connection with the city mains for use in 
case of emergency—and is delivered to all parts 
of the works through about 1% miles of 4 to 10 
in. cast iron p'pe. The supply is pumped directly 
into the mains by two pumps, one a compound-idu- 
plex with a capacity of 500 gallons per minute and 
the other a duplex Underwriters’ fire pump with 
a capacity of 1,000 gallons per minute. Inasmuch 
as it is possible to waste storm water immediately 
below the works, while it is necessary to carry the 
sanitary sewage to a considerable distance, it was 
deemed advisable to bu'ld independent systems of 
storm and sanitary sewers. The storm sewers, 
laid with an average depth of cut below surface 
grade of 5 ft., connect directly with all rain con- 
ductors leading from the roofs and with 20 catch 
basins with grated iron covers. They also receive 
waste water from various buildings, and will con- 
sist when completed of about 2% miles of vitrified 
pipe. The diameters of the storm sewers range 
from 6 to 24 ins. and have been calculated upon 
the basis of a rainfall of 2 ins. per hour, with the 
assumption that all water from the roofs will reach 
the sewers immediately. The grades are from 04 
to 1.25%, with an average of 0.7%. About 3,600 
ft. of 6 to 12-in. sanitary sewers, with 12 man- 
holes, will be laid about the buildings, the sanitary 
sewers being about 2 ft. below the storm sewers. 
Provision has been made, by suitable connections 
and gates, to turn water from the storm sewers 
into the sanitary sewers for the purpose of fiush- 
ing the latter. 

The entire plant was designed by Messrs. S. V. 
Kennedy and P. 8S. Macgowan, respectively Super- 
intendent and General Manager of the Walter A. 
Wood Harvester Co., with E. P. Bassford, of St. 
Paul, as architect and Robert Bement & Co., of St. 
Paul, Minn., as consulting engineers. 


APPROXIMATE COST OF SURVEYS, ETC., 
OF THE U. 8S. COAST SURVEY. 

In the last issued report of the U. S. Coast & 
Geodetic Survey, Assistant J. W. Dunn presents 
the report of a comm'ttee on instrumental methods, 
approximate cost of surveys, ete., from which the 
following abstract is made: 

The matter here treated deals with the methods 
now in vogue for the execution of topography of 
the highest standard compatible with the scale and 
purpose of the work. In a general way the pur- 
pose indicates the scale to be used; and in the 
order of the classificat’on, surveys known as “criti- 
cal” oceupy the highest place in accuracy and cost. 
These surveys are made mainly for constructicn 
purposes and are both for present and future u<e. 

In considering the cost per square mile of sur- 
veys it is obvious that the smaller the vertical dis- 
tance between contours, the greater is the relative 
expense. The culture and natural details otherwise 
form but a small part of the cost. In general 
terms it may be stated that for a survey upon any 
one of the scales used in critical work: 1— 600, 
1 — 1,200, 1— 4,800, or 1— 5,000, with 5-ft. con- 
tuors, the cost should not exceed $900 per sq. mile. 
In exceptionally difficult areas with high and com- 
plex configuration, this would be exceeded; while 
upon ground with low and simple configuration the 
cost might not exceed $100 per sq. mile. 

The scales 1 — 10,000, 1 — 20,000, 1 — 40,009 are 
applicable to the general purpose of delineating the 
topography of a country, and each has a location 
value and delineation power in the definite system 
of measurements. The scale does not indicate the 


cost, for the topography may be far from uniform 
over the area surveyed. The personality of the sur- 
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veyor has much more to do with cost; for A may 
find no difficulty in accomplishing a given resuit 
in a specified time; while B, from inherent difference 
of temperament, mental or physical disqualifieations, 
may not be able to reach the standard of A. In 
quality of work, B may be equal to A, but in 
quantity far inferior. 

The committee here reporting through Mr. Dunn 
is charged with the preparation of a handbook for 
topographers which will el:minate as much as pos 
sible errors growing out of difference in judgment 
among men engaged in this work: and the eommit 
tee will especially consider methods by which work 
may be rendered more rapid and less expensive, 
without material loss of accuracy. As a beginning 
in this direction a classification of the several scales 
of topographical work is presented, as follows: 
Order I—Class A—Regions of large population, 

high configuration or relief, largely varied cul 
tural and natural details. Seale, 1 10,000, 
$60 per sq. mile. 

Class B—Regions of sim lar character as to popu 
lation and detail, but low relief; $50 per s 
mile. 

Order II.—Class A—Rezions moderately populated, 
high relief, but of incons‘derable cultural and 
natural detail. Secale, 1— 20,000; $40 per sq 

. mile. 

Class B—Regions similar as to population and de 
tail, but low relief; $30 per sq. mile. 

Order III.—Class A—Regions of rolling prairie 
lands, moderate as regards population and 
detail. Seale, 1 — 30,000; $15 per sq. mile. 

Class B—Region described as timber- 
less, sparse population, few details; 
$10 per sq. mile. 

Order IV.—Class A—Grassy lands, or lands not 
susceptible of much cultivat.on, small areas of 


plateau, 
natural 


timber. Scale, 1— 40,000; $8 per sq. mile. 
Class B—Arid lands, or sandy plains, moun 


tainous regions and flat forest lands; $4 per 
sq. mile. 

rhe above estimates embrace ouly the 
ma‘ntaining parties in the field while executing 
triangulation or topography. The to.al cost, in 
cluding the salary of the chief of party, will add 
from 25 to 50% to the amounts given. While the 
curtailment of details of minor importance may 
reduce the cost, the limit of error should never ex- 
ceed the capacity of the used. In other 
words, each feature indicated should be tiuthful; 
and while the minor details of a ridge or va_ley 
may be freely generalized, the general form and 
direction of its axis should be corr.etly given. 
The same is to be said of the general relative pro- 
portions and location of lakes and ponds. 

Among instruments, the plane-table stands first 
for rapid and accurate determination of pv sition. 
With its auxiliary, the telemeter and the 
binat’on of the two with the Y-level and rod, give 
the topographer all he wants for large seale work. 
For work under Orders III. and LV., other instru 
ments may be used, and here the small railway 


cost of 


scale 


com- 


transit, with vertical arc, is an invaluable instru- 
ment in running traverse lines in timbered fand. 
The sextant has its use in the location of ioad 


junctions, finding the general course of streams and 
their confluence with others, ete. The French 
water-level is excellent for road profile and 
tour sketching, and the Locke hand-ievel can b.- 
used with considerable adva:.tage. The small tra 
verse plane-table may be used with good results 
on small scale work, and the Oertel & Sons’ (Mun- 
ich) distance-measure and the tachygraphometer w II 
largely aid in producing rapid and economical work. 

The use of the aneroid barometer is not to be 
recommended as judicious or economical. Mr. G. 
K.Gilbert, of the Geograph‘cal Survey,discusses the 
effect of high winds upon the baromet r. In a 
series of observations made on Mt. Washington, 
he traced certain anomalous fluctat‘ons to the in- 
fluence of the wind upon the tension of the air in 
the observatory, and during gales this influence 
was so great as to vitiate the barometric records. 
The error amounted, in some instances, to 1-180th 
part of the atmospheric pressure and affected the 
indicated altitude by more than 100 ft. The ‘n- 
fluences of humidity and temperature and the errors 
of observations make up a series of unsatisfactory 
conditions difficult to eliminate by the best processes 
known to practical men. 


con 
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The camera may be oceasionally usefully em 
ployed, in connection with the plane-table, in th: 
representation of mountains and hills in bold re 
lief. But the camera is no formidable rival to th: 
plane table, for the first has imitations in use which 
aresoonreached. In the plane-table, says Mr. Dunn, 
we have the highest type of an instrument for topo- 
graphic work yet devised. It combines simplicity 
with precision, rapidity of execution with economy 
of labor, and adaptability of means to the end to 
be attained. 

In connection with th 
be used, Assistant D. B. Wainwricht, in the sam 
general report, says the instrument ot 
which he had any knowledge was used back in th 
“thirties.” In this case the topographer traversed 
some hundreds of miles of New Jersey roads, 
the stride of his 
he determined the using a 
marked in ink on the back of his left hand, sight 


question of instruments to 


simplest 


us ne 


horse to measure distane:s, and 


angles by quadran 


ing over this with his right hand It is evident 
from this that “cheap” instruments can be used 
where necessity demands cheap results 

THE CARTAGENA & MAGDALENA RAIL- 


WAY: U.S 


article on the 


OF COLOMBIA 
development and 
Mareh 20 


reference was made to the Cartagena & Magdalena 


In the 


commerce of Colombia, in 


railway 
our issue of 
Ry., now under construction by an American com 
pany, and we are indebted to Mr. S. B. McConnico 
additional regird to this 
railway whieh will be of interest to engineers. The 
line will be 65 miles long, connecting the port of 
Cartagena with the river port of Calamur on the 
Magdalena which river is 
nearly 900 miles, as shown by the map accompany 
ing the article above referred to. The 
about 590 ft.. which is ity at 
about 13 miles, going from 
Cartagena. and the deseent from this elevation «n 
the other about 20 miles. The 
compensated for curva 


for some information in 


River, navigable for 
summi: ele 
vation is overcome 
distance of eastward 


made in 
. . 7 oF 
is 2.757 


side is 
maximum grade 
ture. 

The track is 3-ft. gage, laid with Belgian steel T 
rails, weighing 45 Ibs. per yd., and it is stated that 
Belgian and English rails cost ab ut $23.50 per ton 
delivered at Cartagena, including freight and in 
surance, so that American rails are out of the ques- 


tion. The ties are of Southern p'teh pine from Ala 
bama and native Colombian hard wood, 68 ins 


section and 8 ft. long. The cost d livered is about 
The first ties laid are 
old, and there has thus been little opportunity to 
judge of their life, but some of the native woods 
are already found to be rapidly deeaying, while 
others give promise of long life. This emphasizcs 


60 ets., gold. not vet two vears 


of course, the great importance of curefully s lect 
ing the kinds of native woods to be used. So far 
the pitch pine ties show no evidences of decay. The 


small white ant (called comejen) is very destruc 
tive to many kinds of wood, but the 
quality of pitch pine seems to be something of a 
protection against them. White pine, oak and cer 


tain native Colombian woods are very quickly at 


resinous 


tacked and destroyed. Something less than a year 
ago the Haskins Wood Vulcanizing Co. sent down 
100 of its vuleanized ties to be used as a test, 


and they have been put ‘nto the track for that pur 
pose, but, of course, the period is yet too short for 
demonstrating results. The railway company 
recently purchased 1,200 more of these ties in ord: r 
to make the test more complete. The bridges and 
pier are constructed of heavily creosoted Southern 
pine, under contract with J. W. Putnam, of New 
Orleans, who owns the creosoting works at Pasea 
goula, Miss. Most of the bridges are ordinary pile 
structures, some, however, being single and double 
deck framed. At the crossing of the Dique Canal, 
which is considered a navigable stream, a center 
pivot swing bridge is constructed on a center pier 
of creosoted piles, having 60 ft. clear span on each 
side for the passage of boats. This pivot span is 
of iron and is the only iron structure on the line. 
The approaches are of creosoted piling and aggre 
gate about S800 ft. in length. At Cartagena there 
has been constructed a very substantial and well 
arranged pier, 480 ft. long by 120 ft. wide, having 
a minimum depth of water of 30 ft. On this pier 
is an inclosed warehouse, 257 ft. long by 80 ft. 


has 
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wide, into which all imported cargoes are dis- 
charged and where all customs inspections are 
made. Four railway tracks run to the extreme 
outer end of this wharf, two of them running down 
the center of the warehouse, and one on either side 
near the edge of the wharf, from whence export 
eargo is delivered directly from the cars to ships 
slings. All necessary appliances are at hand for 
the expeditious handling of freights. At Calamar, 
the river terminus, there are being constructed and 
put in position floating stages connected with the 
river bank by adjustable gangways to accommo- 
date the rise and fall of the river, which is about 
15 ft., for the use of river steamboats on the 
Magdalena. About six of these stages will be put 
in at present at proper distances, and as-many more 
will be added as future demands of the business 
may necessitate. Commodious warehouses are also 
being built at Calamar for receiving and storing 
freight. 

The rolling stock equipment has all been sent out 
from this country. There are four 35-ton consoli- 
dation engines built by the Rhode Island Locomo 
tive Works, two 19-ton mogul engines by H. K. 
Porter & Co. and one 22-ton mogul engine by the 
Brooks Locomotive Works. There are also six 
first-class passenger cars and 100 hox, stock and 
tint cars of 20 tons capacity, all built by the Bill- 
meyer & Small Co. 

A well equipped machine shop is provided at Car- 
tagena, constructed for corrugated iron, with all 
necessary machinery and tools for car and locomo- 
tive repairs. A smaller repair shop will be located 
at Calamar for such work as may be requ'red at 
that end. Engine stalls are provided at both ends 
of the line. 

The principal towns on the line are as follows: 
Cartagena, 25,000 inhabitants; Turbaco, 4,000; Ar- 
jona, 6,000; San Hstanisiao, 1,500; Soplaviento, 
S00; Hato Viejo, 600, and Calamar, 3,000 inhabi- 
tants. In addition to those there is quite a consid- 
erable population contiguous to the line which will 
contribute to its local traffic. About half the line 
ix now in actual service and shows a good local 
ratlic. The whole line is expected to be formally 
opened to public service about July 4. 


PILE-DRIVING BY WATER JET; INTER- 
STATE BRIDGE, OMAHA, NEB. 

We illustrate herewith a water jet pile-driver 
which was very successfully used in sinking the 
piles for the pile piers of the Interstate Bridge 
across the Missouri River, at Omaha, Neb. The 
construction and sinking of the steel caisson for 
the center pier of the 520-ft. swing span of this 
bridge were described in our issue of Novy. 23, 1893, 
and full details of the ironwork of the swing span 
were given in the issue of Dec. 7, 1893. We are 
indebted to Mr. C. E. H. Campbell, General West- 
ern Agent of the Milwaukee Bridge & Iron Works, 
for the matter from which our illustration and the 
following description of the pile-driver have been 
prepared, Mr. Campbell designed the machine and 
superintended its operation. 

The photograph shows the general construction 
of the apparatus, so that it is hardly necessary to 
enter into the details of the framework. The 
height above the track was S0 ft.; size of base, 22 x 
22 ft. c. to c..of wheels; side range of leads, 18 ft.; 
and the weight of the hammer and guide cap 
was 3,000 Ibs. The machinery consisted of one 
double-cylinder hoisting engine 64,.x9 ins., with 
a 25-HP. boiler and one friction drum and two 
winding spools, and one Deane compound duplex 
steam pump, Sx 12 ins. and 7x10 ins., manufac- 
tured especially for this work. This pump had a 
nominal capacity of 350 gallons per minute, and 
was capable of working up to 400 gallons per min- 
ute. The suction hose was 6 ins. in diameter. The 
discharge stand-pipe was 5 ins. diameter and 24 
ft. high, and was jointed by a tee to two 21-in. 
pipes, which were carried to the front of the ma- 
chine. These were there coupled to two 2%-in. 
four-ply rubber fire hose, which passed over the 
" heels shown and then coupled to two 2\4-in. sink 
ing pipes 55 ft. in length, on the lower ends of 
which cast iron nozzles were fitted. The 
ends of the sinking pip Ss Were curved 
discharge 
sible, 


lower 
8. as to 
as near the center line of pile as pos 
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The piles sunk by this machine were 70 ft. in 
length and from 16 ins. to 24 ins. in diameter at 
the butts and 10 ins. at the tops. The maximum 
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It was first slung to the top of the leads by a pair 
of 14-in. double blocks and a 1%%-in. rope, which 
passed down through a snatch block to the spool 


APPARATUS FOR DRIVING PILES BY WATER JET, INTERSTATE BRIDGE, OMAHA, NEB. 


penetration was 50 ft. through sand, silt, streaks 
of gravel and clay 12 ins. to 18 ins. thick. The 
pile shown in position in the illustration with the 
pipe clamped on ready to sink is 70 ft. in length. 


on the engine. Then the pipes were placed in po 
sition, the top ends being clamped to the pile and 
the bottom ends secured by wrought boat-spikes 
driven on each s'de and bent around the pipes. 
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The hammer and guide were then lowered to posi- 
tion on the top of the ple, the tackle snstaining 
the whole weight. 

When the pump was started, by slacking off 
the tackle the pile was allowed to sink as fast us 
the water cut away ahead of it. The rate of sink- 
ing was under perfect control by this means, and 
the moment any obstruction was encountered the 
pile was stopped and additional pressure applied by 
the pump, which generally soon washed away the 
resisting material. Where stiff material was en- 
countered the pile was drawn up to 10 to 15 ft., the 
pump running at full speed, and then lowered down 
again. Generally one to three repetitions of this 
cperation sufficed to clear away the hardest ma- 
terial found. In several instances logs were struck 
10 to 15 ft. below the surface, which were generally 
loosened by the heavy water pressure, so that th» 
pile could be pulled into ¢xac. pos'tion and sunk 
past the logs. 

In some cases the hammer was used to drive the 
ple through the hard stratum, but it was allowed 
to drop on'y 2 or 8 ft. Sometimes the hammer was 
worked all the time after passing through a hard 
streak, the pile going 6 ins. to 2 ft. per blow; but 
generally no time was saved in this way, the best 
results be’ng obtained by pulling up the pile and 
giving the water full pressure, and not allowing 
the pile to sink too fast. 

Where no hard material was met with, the pile 
would sink the whole distance of 50 ft. in from 
4 to 6 minutes; and where the pile was pulled up 
three times, 8 minutes was the average time re- 
quired. When the pile had reached the desired po- 
sition, the pump was shut down, the pipes un- 
clamped at the top and the tackle used to hoist 
and lower the pile was attached to both of the p pes 
and both pulled up at one operation, taking about 
2 minutes. The hammer and cap were then raised 
up and chocked and the machine moved to the 
next pile. The total weight of the machine rigged 
for work was about 60,000 Ibs., and the weight of 
a 70-ft. pile about 7,000 Ibs. 

The following approximate data for determining 
the volume of water and sizes of pipes and uozzles 
were arrived at from experiment and observation 
ou this work: 

The approximate volume of water required can 
be obtained by using 16 gallons per inch of aver- 
age diameter of pile per minute. This will give 
good results for a penetration of 40 ft. After that 
increas? the volume of water at the rate of 4 gal- 
lons per inch diameter of pile per minute for each 
additional 10 ft. of penetration. 

With this pump capaeity, use for various depths 
the number and szes of pipes given below: 


Depth of pene- Diam. 
tration, Size of pipes, No. of of nozzle, 

ft. ins. pipes. ins. 
2u 2 1 1 
30 2% 1 1% 
40 2% 2 1% 
no 214 2 1 
60 2% 2 0% 


STAND-PIPE ACCIDENTS AND FAILURES.* 
By Prof. Wm. D. Pence. 
(Continued from p. 300.) 
Kankakee, Ill., Oct. 14, 1885. 


The 20 x 124-ft. wrought iron stand-pipe at Kan- 
kakee, Ill., partially collapsed and then overturned 
during a gale of wind at 9 a. m., Oct. 14, 1885. 
The tank was empty, having been completed only 
au week previous to the accident. The storm had 
begun early in the morning and rapidly increased 
in force until about the hour above mentione}, 
when the stand-pipe was first observed to sway 
slightly, then to lift from the foundation, first on 
one side and then on the other. An attemp: te 
tighten the anchor rods was without success. In 
the meantime the sides of the stand-pipe contracted 
and expanded under the action of the severe 
gusts, until the windward side collapsed, forming 
a pocket which extended downward about 25 ft. 
from the top. With this suddenly increased press- 
ure upon the collapsed top and the more and more 
violent blows upon the foundation due to the 
loosened anchor rods, a considerable section of the 
freshly constructed masonry crushed out on the 
leeward side, allowing the structure to fall in that 
direction. The anchor rods on the windward side 
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broke off. while the remainder straightened and 
pulled out of the masonry. 

The wrecked s‘and-pipe, a view of whie) is 
shown by Fig. 3, consisted of 31 cour es of | late 
of 4 ft. each, the thicknessos of which were as 
follows: 





Thick- Thick 

ness, hess 
Courses. ins. Courses. ins 
B “ahadivevwbesés coe 11-16 ere XQ 
Be i kn win ne hee A 17 to if eet erika 16 
2 OMA eee 9-16 20 to 2 Ly 
fo Cee ly 23 to 2). ... 3-16 
je See 7-16 SS eer WK 


Only the section of Win. pat» collapsed previous 
to the fall of the stand-pipe. 

The top stiffening angle was 3x3x«l%, in. and 
the bottom angle iron was 6x6 by in., the litter 
being single-riveted to the side plates, and double 
riveted to the bedplate. All vertical joints we 
double and the horizontal joints were single riveted, 
the sizes of the rivets being as follows: 

\%-in. rivets in bottom angle-iron, 
%¥* * © courses 1-16, 







™ 





K 

-16 in. ** = > 26-31. 

The riveting is sail to have been “ thorouzhly ~ 

done and no charge has been made that material of 
inferior quality was used in the structure. 
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Sanitary Engineer, Vol. NIV p. S19 (Oet 0, TSS) 
Scientific American, Vol. LV p 2 Wo 23. ISSth 
Monthly Weather Review, October, ISS6, pp. 276-7 
Sanitary Engineer, Vol. XV... p. 118 (Jan. 1, TSS7) 


Report Illinois Society Engineers and Surveyors, 1887 
p. 149 Proceedings American Water-Works Associa 
tion, 1SSS, p. 106. Engineering and fuillding Record 
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with an eye-witness (1S03) 


espondenece 


Asheville, N. C.. March 28 (7), 1SS7 

The steel stand-pipe at Asheville, N. C., having 
a diameter of 45 ft. and a height of 6) ft., partially 
collapsed during a severe Windstorm toward th 
close of March, ISS7. The structure had just been 
completed, but had not been tested and put into 
service, 

The plates were yy in. thick in the upper 20 ft 
‘*. in. in the middle 20 ft. and 7-16 in. thick-in th 
lower 20 ft. The top angle was 3 <3 « ly in 


An eye-witness states that “a gale blew in and 
jammed the upper courses on the west side over 
against the opposite wall of plates. The builders 
secured an evebolt to the indented portion of the 
pipe, and, with the aid of a windlass rigged on th 
slope of the hill, pulled the plates inte shape ‘as 


7 
} 
| 
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VIEW OF WRECKED STAND-PIPE AT KANKAKEE, ILL., LOOKING NORTHWARD 


The foundation was 21 ft. in top diameter and 7 
ft. deep, being compos] of con rete andl stone 
masonry. The anchorage consisted of six 1% in. 
wrought iron rods, the upper ends of which passe 1 
through cast iron lugs secured to the middle of the 
second course of plates by six ™-in. rivets each. 
Each rod was adjustable by means of a nut al ove 
the lug, and its lower end, instead of passing verti 
eally to a large washer beneath the foundation, 
merely reached 2 ft. deep into the masonry, where 
an additional 2 ft. of the rod, bent at right angles, 
constituted its sole anchorage. 

The maximum velccity of the wind was esti- 
mated at 60 miles per hour, although the observed 
velocities at neighboring points were considerably 
less than that above stated. According to the U. 8. 
“ Monthly Weather Review,” October, 1SSG, the 
storm in question was general in extent, orig’ nat- 
ing in Kansas and following a northeasterly course 
to the Gulf of St. Lawrence. The maximum 
measured velocities at various points were: 

Springfield, Ill. 6 a. m., 34 miles per hour, 
poss es “ 


Chicago, p. m., 3€ 
Detroit, Mich., 3 p. m., 52 “ “ - 
Buffalo, N. Y., 8 p. m., 70 “ . ~ 


It is quite evident thatthe failure was in the 
main due to the grossly insufficient’ provision for 
anchorage, although without doubt the collapse in 
the thin top plates, the green condition of the 
masonry, and the absence of water in the stand- 
pipe also conspired materially to the same end. It 
would even appear, considering only the poor use 
that was made of the available anchorage, that 
the six rods were an afterthought, or if wind press- 
ure had received consideration at all in designing 
the structure, the very unsafe assumption of a full 
tank may have been made. At any rate the acci- 
dent is justly classed as due to errors of design 
rather than to defects in material or workmanship. 


References.—Kankakee “‘Gazette,"’ Oct. 15, 1886. En- 


good as ever,’ only a slight wrinkle remaining to 
show where the collapss had stepped.” Unfor 
tunately, no record of the velocity of the wind at 
the time of the failure is availabl 

Considering the exposed location and the excep 
tionally large diameter of the stand-pipe, the small 
provision for top stiffness forcibly suggests the 
eause of the collapse. 

(Note.—This stand-pipe failed entirely on Jan. 
22, 1893, which accident will be describe! in its 
proper order.) 


References.—Monthly Weather Review, March 
ISS87, p. SH Asheville “Citizen.” Jan. Zt, 1893. Co 
spondence with an eye-witness (180%). Correspondence 


with local authorities (189%). 


Plattsmouth, Neb., April 9, 1887. 

The 25 80-ft. steel stand-pipe at Plattsmouth, 
Neb., partially collapsed while empty during a 
severe windstorm on April 9, ISS7. The stand- 
pipe had been in use but a shor: time and had been 
emptied on the morning of the above mentioned 
date for the purpose of repairing a leak in the inlet 
pipe. The stand-pipe rests upon a concrete founda 
tion located upon an eminence about 180 ft. abov: 
the Missouri River. The anchorage consisted of 
four 2-in. rods passing through the foundation and 
riveted to the first course of plates. The thick- 
nesses of the plates were as follows: 


Thick Thick 

ness, ness, 
Courses. ins. Courses. ns 
1 7-16 %. 10 a Y-isZ 
me enendawese 3-32 11, 12 \y 
Se Biatsk ot andiewee % ee Te 
Dh Gisnanee ewan 11-32 15 to 2 3-16 
Fa: Srahteanedss 5-16 


The top angle was 2x2 ins., punched for rivet- 


ing a cornice, which was not put on. 

The following description of the accident has been 
communicated by Mr. C. W. Paine, of Cleveland, 
O., who had charge of the construction of the 
Plattsmouth water-works: ‘* 

At about 9 a. m. the pipe was empty and discon 
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nected. A strong wind was blowing and increasing in 
force. Noticing that the pipe was swaying somewhat 
and the angle at the top bending, I directed the fore- 
man to fasten a rope to it as a guy. While this was 
being done one of the 2-in. anchor bolts broke (a flaw 
in the iron being noticed). The pipe swayed out of 
the perpendicular several feet and began rocking back 
and forth on its base. As soon as possible the rope 
guy was set up taut with pulley b.ocks and the rock- 
ing motion checked somewhat. 

As the wind increased in violence the angie at the 
top broke in several places, the windward and leeward 
sides approached each other frequently, and after a tine 
came nearly if not quite together. The diameter at 
right. angles to the direction of the wind, of course, be 
eame considerably greater at such times. This bending 
or caving in of the pipe extended 13 courses from the 
top. At some risk arope was made fast to the top of 
the pipe on the windward side and it was pulled out 
and held in place. As soon as repairs could be made 
to the inlet pipe water was pumped in and the stand. 
pipe was filled without any repairs. It leaked but very 
litte, much less than many new Pape A new and 
heavier angle was afterward put at the top and four- 
wire guys were put on, 

No definite measurement of the maximum wind 
velocity was secured, as the wind gage at the Platts 
mouth bridge was disabled during the same storm. 
The maximum velocity of the wind at Omaha, some 
20 miles up the river, as shown by the record of the 
self-registering gage at that place, was but 36 
miles per hour, but the extreme velocity at the 
stand-pipe must have exceeded that figure consider- 
ably. It has been suggested that a measure of the 
maximum force of the wind may be found in the 
failure of the windward anchor bolt or in the tilt- 
ing of the empty tank on its leeward edge. Nothing 
positive can be based upon the bolt failure on ac- 
count of the flaw already mentioned, but a con- 
sideration of the force necessary to tilt the stand- 
pipe about its leeward edge indicates that the maxi- 
mum velocity was about 70 miles per hour. How- 
ever, the uncertainty of the extent to which the 
partial overturning may have been the result of 
accumulated foree due to the coineidence of conse- 
ecutive gusts and vibrations makes such an esti- 
mate quite unreliable. The latter fact leads to the 
conclusion that although stiffness in the upper por- 
tion of the structure was not liberally provided for, 
the causes leading to the final collapse are primar- 
ily traceable to the breakage of the anchor bolt and 
the consequent rocking to and fro on the founda- 
tion. 


References.—Proceedings American Water-Works As- 
sociation, 1888, P 106. Engineering and Building 
Record, Vol. XVII., p. 327 (May 12, 1888). Engineer- 
ing News, Vol. XX., p. 272 (Oct. 6, 1888). Correspond- 
ence in 1898 with: The designing engineer; the con- 
structing engineer; the wind gage observer, Portsmouth, 
and with the forecast official, Omaha. 


Newport, Ark., May 19, 1887. 

On May 19, 1887, the elevated wooden tank of 
the Newport (Ark.) Water Co. burst when filled 
for the first time. The tank was 24 ft. in diam- 
eter by 20 ft. height of stave, and was supported 
by @ timber frame 100 ft. high, making the total 
height 120 ft. The staves were of 3-in. cypress 
lumber, and the hoops, 13 in number, were 34% ins. 
wide with 7-in. drawbolts. The accident was due 
to the failure of a hoop, probably from overstrain- 
ing it in an effort to stop leakage. Besides the en- 
tire destruction of the tank and frame, the pump 
house and a dwelling house were wrecked. 

References.— Proceedings American Water-Works As- 
sociation, 1888, p. 106; Engineering and Building 
Record, Vol. XVII., p. 337 (May 12, 1888). Engineer- 
ing News, Vol. XX., Y. 272 (Oct. 6, 1888). Correspona- 
ence with the president of the Newport Water .Co. 
(1893). 

Franklin, Mass., Oct. 27, 1887. 

This stand-pipe, which failed at 2:10 a. m., on 
Oct. 27, 1887, consisted of a wrought iron tank 
with a diameter of 40 ft. and a height of 35 ft. 
elevated upon a 45-ft. brick tower, making the 
total height SO ft. The tank, as originally built, 
rested upon a rubble foundation at the surface of 
the hilltop, but in order to secure better fire service 
it had been raised upon the brick tower a few 
weeks previous to its fall. When the accident oc- 
curred the tank had 25 ft. of water in it and the 
pumps had been running for about eight hours at a 
uniform rate, When the structure fell the press- 
ure at the pumping station dropped from 105 to 
GO Ibs. per sq. in., which was accompanied by a 
terrific increase in the speed of the engine. 

The work of raising the tank had begun about 
eight weeks before the accident occurred. After 
emptying the tank, 18 recesses were cut into the 
circumference of the foundation far enough to per- 
mit that number of jacks to be placed under the 
rim of the tank bottom. After lifting the tank by 
means of these jacks and the use of blocking, to 
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a height of 5 ft., a timber floor of 514-in. hard pine 
planks, supported by a radial system of 16 9-in. 
I-beams was placed under the tank bottom. Twenty- 
three jacks were placed under a hexagonal timber 
framework, which supported the I-beams just in- 
side the outer brick wall. The outer wall was 16 
ins. and the inner wall 12 ins. thick. The mortar 
consisted of cement, lime and sand, the proportions 
of which are not recorded. Four weeks after start- 
ing the brickwork, the walls were completed to 
their final height, and only a few days elapsed 
until the tank was allowed to partially rest upon 
them. When the structure fell the bottom of the 
tank sill had a bearing upon the blocking and the 
jacks. 

The tank was constructed with seven courses of 
wrought iron plates, of which the lower four were 
5-16 and the upper three courses were \4 in. thick. 
The bottom of the tank was % in. thick, and the 
bottom angle iron was 4x4x Win. At the top was 
a 2-in. angle and midway of the height was placed 
on the inside a 3-in. T-iron stiffener. Single-rive!- 
ing was used throughout. 

The destruction of the tank was complete, but 
no evidence indicating a defective condition in it, 
previous to the accident, could be found. The main 
body of the side plates fell in an unrolled mass on 
the original foundation, and the bottom was torn 
into five fragments, which were projected to dis- 
tances of from 50 to 200 ft. in various directions. 

The wrecked brickwork indicated very inferior 
quality, and it is believed that the failure was due 
solely to the weakness of the walls. It is stated 
that at least 50% of the bricks showed little or no 
adhesion of mortar. 


References.— Sanitary Eng'neer, Vol. XVI., pp. 641, 
643 (Nov. 19, 1887). Engineering News, Vol. XVIII.. p. 
324 (Noy. 5, 1887), Proceedings American Water-Work« 
Association, 1888, p. 106. Engineering and Building 
Record, Vol. XVIL.. p. 337 (May 12, 1888). Engineer- 
ing News. Vol. XVIL.. p. 272 (Oct. 6, 1888). Journal New 
England Water-Works Association, 1893. Engineering 
Record, Vol. XXVII., p. 216 (Feb. 11, 1893), Eng:neer- 
ing News, Vol. XXIX., p. 243 (March 16, 1893). 


THE FLOODS OF THE MISSISSIPPI RIVER. 


Among the papers read at the late Engineering 
Congress, at Chicago, was one by Mr. William 
Starling, Chief Engineer of the Mississippi Levee 
District, on the floods of the Miss‘ssippi River with 
reference to the inundation of the alluvial valley. 
From this excellent paper some interesting points 
can be abstracted, as follows: 

The Lower Mississippi River derives its main 
supply of water from three different sources, with 
physical and climatic: features as varied as ther 
origin. The larger of the three, the Missouri basin, 
covers about 541,000 sq. miles; the Ohio River 
basin is a watershed of only 202,000 sq. miles, and 
the valley of the Upper Mississippi has an area of 
171,500 sq. miles. The rainfall on these basins 
varies greatly. The rainfall in the Missoari basin 
is given by Humphrey and Abbot at only 20.9 ins. 
with 15% draining off. The upper Mississippi rain- 
fall is 35.2 ins., with 24% going to the river chan- 
nel; and of the 41.5 ins. in the Ohio Valley 24% 
is also turned into the river. Hence the great Mis- 
souri Valley, with its enormous area, but scanty 
rainfall, an absorptive soil and drying winds, con- 
tributes less to the main river than the Ohio basin, 
and the Upper Mississippi basin less than either of 
the others. The respective proportions are 50, 338, 
33, for the Ohio, Missouri and Upper Mississippi. 

Below the junction of these three great basins, 
the Lower Mississippi receives the waters of the 
Arkansas and White rivers, taking together the 
drainage from an area larger than the Upper Mis- 
sissippi’s watershed, and contributing nearly half 
as much water as comes from the Missouri. The 
Saint Francis and Yazoo rivers, also below the 
mouth of the Ohio, contribute about one-fourth as 
much water as the Missouri; but the Red River is 
so far down as to have little more than a local 
importance, and a considerable portion of its floed- 
water passes directly to the Gulf by way of the 
Achafalaya River. 

The Missouri, Arkansas, Yazoo and Red rivers 
are always more or less muddy, while the other 
rivers named are non-sedimentary streams. The 
sediment from the Missouri is mostly light and 
loamy, capable of being transported a long distance, 
it. being evident at New Orleans. The sediment 
from the Arkansas is usually of a well defined 
reddish color. 
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Fortunately, the highest floodwaters from the 
Ohio basin have never yet reached the Lower Mis- 
sissippi at the same time that the other basins, 
which act together, were discharging. Such a 
united maximum discharge would amount to more 
than 3,000,000 cu. ft. per second, greater by half 
than any discharge yet known. The usual flood s~- 
quence of the floodwaters is: First, the Ohio, 
Cumberland and Tennessee, all together; then the 
Upper Mississippi; and, lastly, the Missouri, with 
probably the other Western rivers. 

Mr. Starling says that experience proves that 
the most potent agent in producing floods is ex- 
cessive rainfall, and not the melting of the winter's 
ice and snow, as some suppose. This is certainly 
so in the case of the Ohio Valley; though in all 
cases a deep snow passing off with a warm, heavy 
rain must greatly augment the flood. The heaviest 
and most dangerous rains are those accompanying 
the cyclonic storms which originate, or have their 
fullest development, near the Gulf of Mexico. These 
storms cover a wide area with a heavy rainfall and 
come sometimes at short intervals. In 1882, the 
rainfall in the Ohio Valley for January was 60% 
above the normal; in the Cumberland and Tennes- 
see valleys it was three times the average;and in 
the Lower Mississippi, it was double the mean. 

The early floods, coming mostly from the East- 
ern rivers, usually culminate in the Lower Missis- 
sippi in March; while the late floods from the West- 
ern rivers come in June. An intermediate flood, 
culminating in May or June, sometimes results 
from a late rise in the Ohio, meeting an early 
freshet from the Upper Mississippi and the Mis- 
souri. The March floods, being usually accom- 
panied by high and persistent winds, are most to 
be dreaded, as the waves often break over the 
levees and threaten their destruction. On the other 
hand, a May or June flood, if it breaks a levee, 
makes the planter either lose his whole crop, or he 
must replant, with the prospect of half a crop. 

It is not easy to predict from a given rainfall 
the stage of water to be reached at various points 
along the river. Into this question come the season 
of the year, amount of rainfall, permeability of 
th» sol, the evaporating power of the atmosphere, 
the character of the watershed, ete. But the spring 
is the season for floods, because whatever amount 
of snow melts or rain falls, the great part of it 
runs at once off the frozen ground into the river. 
The height of water at amy given’ point 
when the flood reaches that point is also an 
important element; the duration of the rise is a 
second point and a third controlling element is the 
local rainfall, which may keep the lower basin full 
to meet a flood. Mr. Starling then describes the 
effect of the Saint Francis basin, of 6,000 sq. miles 
area, upon the floods of the Mississippi. 

The beginning of a flood wave travels very fast. 
When the rise is 50 ft. at Cincinnati, and 25 ft. at 
Cairo, the topmost layers of water move at a 
great speed; while when the figures are reversed, the 
movement is sluggish and it is easily overtaken by 
a sharp freshet. Mr. Starling says that the dam- 
age done by overflows in the Mississippi Valley is 
generally much overrated. There is rarely loss of 
life; there is usually very little danger to life; for 
the drainage toward the back country is excellent 
and the fall of the surface water is very rapid, the 
water spreading in all directions, but filling up the 
swamps very slowly. . 


Electric lighting for street cars is proposed for the 
street railways of Glasgow, Scotland, which are 
owned by the city, and proposals have been invited 
for lighting about 240 cars for one or more years. 


The rain-making experiments by the Department of 
Agriculture, which attracted so much attention a 
couple of years ago, had the result of producing a 
bombardment of the Department by rural letter writ- 
ers, anxious for information on the subject, which 
still continues. To satisfy these inquirers, Secretary 
Morton has had the following circular letter prepared: 


As to rain-making experiments, I have to inform 
you that in no case did they pass the merely experi- 
mental stage, and that the prospect of ultimate suc- 
cess is not such as to justify farmers or other citizens 
in rain-making experimentation. In this determina- 
tion, judgment and opinion I am my tees by the 
scientists and other i experts in meteorology. 
‘The bombardment of the es for water, as carried on 
by this department, did not produce results calculated 
to inspire the hope that any method of concussion can 
be made commercially successful in precipitating the 


moisture from the clouds. s 
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THE LEWIS VALVE GEAR. 

We illustrate in the accompanying cuts the gen- 
eral construction and operation of the Lewis valve 
gear, which has recently attracted attention for the 
very satisfactory results which it has shown in a 
rather severe test made on an eight-wheel engine 
on the Terre Haute & Indianapolis Railroad. The 
particular gear illustrated is being built for one of 
the Wabash Railroad “Class F”’ locomotives, cyl- 
inders 18 x 24 ins., and, as will be seen, the draw- 
ings show a side elevation and a half plan and half 
end elevation. Briefly stated, this gear derives its 
motion from the crossheads, and is so constructed 
that the lap and lead movement of one side is con 
trolled from the crosshead of that side, while an 
increased travel to the valve is conveyed from the 
opposite crosshead. The valve motion is practi- 
cally the duplex pump movement, with a reversi- 
ble cut-off attachment added. 

The following description of the operation of the 
gear is furnished us by the manufacturers: 

The device commences with the arm A, to which 
arm B is connected by a pin at a. When in a central 
position or midgear, the center line of the pin b at 
the other end of arm B coincides with the center line 
of shaft O. Arm B is connected to D by a slide link 
2, which slides in and is guided by F, which in turn 
is supported and its position regulated by rod G con- 
necting with H. D slides in I, which is secured to 
the guide yoke of the locomotive. The floating lever 
J works in the wide end of D. The lower end of 
lever J is connected to the arm K at the slotted hole 
by the rod L and the upper end of J is connected to 
the valve rod. The lower end of K is connected to 
the crosshead by the rod M. 

It will be observed that when the reverse lever 
stands in the center, F is in its central position, caus- 
ing the center pin b to be in line with the center of 





Half End Elevation. 
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be noticed that throwing pin c¢ in lower end 
of lever J out of line is for the purpose of equal- 
izing the admission of steam in each end of the cylin- 
der at short cut-offs. If it is desired, the back porr 
ean be closed enough later to compensate for the dis- 
placement of piston area by the piston rod. It wil! 
also be noticed that the point of connection on the 
crosshead is so placed that during the travel of the 
piston the lower end of long arm vibrates equidistant 
past the center. 

This gear does not increase the lead. as the travel 
of the valve is shortened, but maintains it constant 
and is the same at all points of the cut-off. At full 
stroke the steam will follow the piston a greater dis- 
tance and release it quicker than with the eccentric 
movement, and at short cut-off it will use the steam 
expansively from 244 ins. to 3 ins. farther. The ex- 
haust nozzles may be enlarged from 1% in. to %% in. 
without impairing the steaming qualities of the en- 
“ine. The device counterbalances itself and ix very 
easily manipulated by the engineer. When running 
at high speeds the reverse lever may be held with one 
hand at any point on the quadrant either forward or 
back of its center, it being immaterial in which 
rection the engine is running. 





wide Yoke 
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freight service and heavy fast passenger service. The 
engine is ope of five of this class, and is considered 
the best one since it was equipped with this gear 
We have had some trouble with it owing to defective 
workmanship, the gear having been made in a private 
shop. Had the workmanship been good, there would 
have been no trouble up to the present time. Ihe 
parts show very litth wear. We do not expect, and 
should not have, any more trouble Uhan is usually had 
with the upper pin of an ordinary rocker arm, as the 
motion is about the same, no parts making a complete 
revolution Kecentrics are not used and the usual 
trouble experienced with them is avoided, and in ad 
dition the space necessary for them can be utilized by 
making the tirebox about 6 ins. longer Without increas 
ing the spread of the drivers. We find the reverse 
lever handles easier than with the link motion. We 
ure now running this engine with from 4& to 3-16-in 
constant lead, but it can be set at any desired almount 
With the lead mentioned, the engine runs very sipoot 


ily at high speeds, but this is rather too much leae 
when working full stroke. We run the engine with 

slightly larger nozzie than the others of same class 
and same service, and from careful tests made there 


seems to be about 10% saving in fuel 

The principal claims made for this gear are an 
increase of power and speed, economy in fuel and 
reduced cost of maintenance. It is manutactured 
and sold by the Valve Gear Manufacturing Co., ot 
St. Louis, Mo., licensee of the Lewis Valve Gear Co 


STANDARD DEFINITIONS OF SIGNALS 


he following terms and definitions for Use 1D 


connection with railway signaling were adopted at 
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shaft C. Thus, it will be seen that pin b has no hort- 
zontal or vertical movement, but works as if in a 
stationary journal, and consequently slide link E ana 
I) have no movement. Thus D forms the fulcrum for 
the floating lever J, which, being connected to the 
long arm K, works the valve just enough to overcome 
the lap and give the desired lead. Increasing or de- 
creasing the lead may be accomplished by lowering or 
raising the thimble X in the slotted hole in K. When 
F is raised by the reverse lever through its connec- 
tions, it imparts a movement to D through its con- 
nections with the short arm A. 

The higher F is raised, the longer the movement Im- 
parted to D, hence the longer the travel of the valve. 
The raising of F on the right side of the engine 
above the center line lowers F on the left side, thus 
making one side balance the other. This puts the 
locomotive in its forward motion. For the back mo- 
tion, F on the right side comes down and F on the 
left side goes up. The nearer to the center group F is 
placed, the shorter the “cut-off” will be. Ii will be 
seen that there are two distinct movements, one ob- 
tained from the long arm K to the lever J on one 
side, while the other movement that is imparted to 
group D is from the long arm K of the opposite side, 
consequently the valve travel is a combination of the 
two movements. 

When the engine is not in midgear, it should 


The use of this gear eliminates the objectionabte 
‘“‘jerky’’ motion due to the increased lead when running 
at high speeds and with short ‘‘cut-offs,’’ and, as a 
consequence, the engineer can make a greater mileage 
without fatigue than is possible with the present type. 
The space varying from 8% ins. to 15% ins. now taken 
up by the eccentrics, can be utilized for additional fire 
box capacity, thus supplying a greater heating surface 
without increasing the distance between wheel centers 
The wearing surface in this gear is about 40° les» 
than in the link motion; the movement imparted be 
ing vibratory and oscillating makes the cost for main- 
tenance for lubricants less than one-half that neces» 
sary with the present type. It should also be under- 
stood that by relieving the main driving shaft of the 
work of moving the valve through the eccentrics, a 
resulting reduction is made in the wear upon tle 
main rod brasses. 


In reference to the trial of the Lewis valve gear 
on the eight-wheel engine noted above, Mr. F. C. 
Cleaver, Master Mechanic of the Terre Haute and 
Indianapolis R. R., writes us as follows: 


Sir: Answering your inquiry in regard to the Lewis 
valve gear. e have had this gear on our engine 
39 for about 19 months. This engine has cylinders 18 
x 24 ins., 5-ft. drivi wheels with firebox S) ins. 
long, set between the frames, and weighg 91,000 Ibs., 
6, Ibs. of which is on drivers. Tt is used in 





the meeting of the American Railway Association 
in New York, on April 12: 

1. Block.—A length of track of defined limits, the 
use of which by trains is controlled by fixed signals 
prescribed and established for that purpose 

2. Block Signals.—-Pixed sigaals preseribed and estab 
lished for the purpose of controlling the use of a block 

3. Home Block Signal.—A fixed signal at the en 
trance of a block to control trains in entering and 
using said block. 

4. Distant Block Signal.—A fixed signal of distinct 
ive character used in connection with a home Dlock 
signal to regulate the approach thereto. 

>. Advance Block Signal.—An auxiliary fixed signal 
placed in advance of a home block signal. and worked 
in connection therewith. 

6. Block Signal System.--A series of consecutive 
blocks controlled by block signals 

7. A telegraph block signal system is one which is 
operated manually, as directed by telegraph 

S. A controlled manual block signal system ie one 
which is operated manually, but by its construction 
prevents the display of a “clear’’ signal while th 
biock is occupied by a train 

¥. An automatic block signai system is one which is 
self-operative, whether by mechanical, electric, gneu- 
matie or other device. 
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PROPOSED SUPPLEMENTARY WATER 
SUPPLY FOR DULUTH, MINN. 


By W. H. Hoyt. 


The greater part of Duluth is built on the side of 
a steep, rocky hill rising from the shores of Lake 
Superior and St. Louis Bay to an elevation of 
nearly S00 ft., at a distance of from 4,000 to 6,000 
ft. from the shore line. This location, together 
with the fact that in many places the very hard 
granite rock rises clear to the surface, introduces 
some factors in the design of a water ‘supply that 
are both difficult and expensive. 

The lower portion along the lake and bay front 
to an elevation of about 225 ft. is at present sup 
plied by a private corporation, the Duluth Gas & 
Water Co., through a reservoir and system of 
mains iaid some years ago and which are now en- 
tirely inadequate for domestic supply and fire pro 
tection. The supply at present is pumped from the 
lake near the heart of the city through about 500 
ft. of intake extending to 26 ft. of water and is 
subject to contamination by the sewage flowing 
into the lake and bay. The frequent epidemics of 
typhoid fever, together with great destruction of 
property by fire have aroused the people to the 
pecessity of a purer and more plentiful supply. De- 
mand has been made by the middle and upper dis- 
tricts, not now already supplied, for fire protection 
und water for domestie use. 

Plans have lately been submitted to the city coun- 
ceil by the city engineer, Mr. D. A. Reed, for an 
intake and pumping station located about eight 
miles up the north shore of Lake Superior with a 
36-in, main extending from there to the city. This 
point is just within the city limits, but is far enough 
from the center of population and out of the cur- 
rents of the lake to furnish water practically pure. 
The city has at present 60,000 population, and the 
new system will furnish adequate supply for 150,- 
000 people. The present indications are that the 
main part of the works will be commenced this 
season and will take two years to complete. Work 
will probably be commenced as soon as minor mat- 
etrs relative to the bond issue are settled. 

The plans for this supplementary system include 
a cast iron intake pipe 42 ins. in diameter, extend- 
ing into the lake to a depth of 76 ft. The intake 
will be laid with flexible joints, will have a screen 
protection at the outer end and will lead directly 
into the well under the pumping station. The low- 
service pump-house will be a pressed brick and 
stone-trimmed structure with pump-room 59x 89 
ft. and boiler-room 39 x 79 ft., inside measurement. 
There are also the engineer's office, machine shop 
and coalshed; and the station will be connected 
with the Duluth & Iron Range R. R. by a spur 
about SOO ft. long. A dock is also contemplated 
for unloading coal directly from the boats on the 
lake. The station will contain three pumping en- 
gines with a total of 20,000,000 gallons daily ca- 
pacity, one 5,000,000 compound vertical, one 5,000,- 
000 horizontal compound and one 10,000,000 gallon 
triple-expansion vertical. The boiler-room will con- 
tain six boilers in two batteries of three each. 

Water will be forced to the city through a 36-in. 
east iron main six miles long, ranging from 1 9-32 
in. thickness of pipe at the station to 1 in. at the 
reservoir. Reservoir B, with which this 36-in. main 
will connect, will be constructed immediately ad- 
joining A, which is at present operated by the Du- 
luth Gas & Water Co. It will be 96x 184 ft. on 
the bottom and 187 x 275 ft. at the top, with 23 ft. 
of water. The bottom will be 260.8 ft. above lake- 
level. It will be entirely excavated in hard clay 
subsoil with concrete bottom and paved slopes, and 
a 5-ft. berm halfway up the slope. Reservoirs A 
and B are caleulated to furnish a three-day supply 
to the entire city. Located on the south side of 
Reservoir B will be the middle service pumping sta- 
tion, which will supply the intermediate system up 
to an elevation of 500 ft. by direct pressure pump- 
ing from the reservoir. This station will also sup- 
ply a third reservoir, C, through a 24-in. cast iron 
force main S388 ft. long. High-water level in 
Reservoir C will be at an elevation of 520 ft. 
above the level of Lake Superior. This middle 
service pulping stat on will contain three 5,000,000- 
gallon vertical compound engines and, including 
boiler-room, engineer's office, machine shop and tool- 
room, will be 117 x 79 ft. 

The complete plans include several long supply 


mains through the middle and upper districts, and 
eventually contemplate the erection of a large 
stand-pipe on the hill to furnish a permanent sup- 
ply and good fire protection to the upper distric'!. 
Owing to the unknown amount of rock to be en- 
countered in excavation, very close estimates can- 
not be made, but the cost for the entire system will 
be very near $800,000. The detailed plans and 
estimates are the work of Mr. M. W. Lewis, As 
sistant Engineer, under the direction of Mr. D. A. 
Reed, City Engineer. 


THE HALSTED ST. LIFT BRIDGE OVER 
THE CHICAGO RIVER. 
(With inset.) 

The first vertical lift bridge of any very great 
length of span and height of hoist in the world has 
just been completed by the city of Chicago over 
the Chicago River at South Halsted St. In the ac- 
companying cuts we illustrate the general features 
of this novel structure and the machinery for operat- 
ing it. The bridge, hoisting machinery and buffers 
were designed by Mr. J. A. L. Waddell, M. Am. 
Soc. C. E., and the steam plant was designed and 
the steam and hoisting machinery was constructed 
by the Crane Elevator Co., of Chicago. The follow- 
ing description has been prepared from information 
furnished us by the engineer and contractors. 

As shown by the accompanying plan and eleva- 
tions, the bridge consists of a single truss span 
130 ft. long, so supported and constructed as to 
allow of being lifted vertically to a height of 155 
ft. above the water. This gives a net clearance 20 
ft. greater than that under the Brooklyn Bridge. 
When the beidge :s lowered for traffic the clearance 
will be 14% ft. The trusses are the simple quad- 
ringular type and differ from ordinary bridge 
trusses only in having provisions for attaching the 
sustaining and hoisting cables, guide rollers, ete. 

At each side of the river is a strong, well braced, 
steel tower about 200 ft. high, carrying at its top 
cight built-up steel and iron pulleys 12 ft. in diam- 
eter and turning on 12-in. axles. Over these pul- 
leys pass the 32 114-in. wire ropes which sustain 
the bridge. These ropes are made in loops, the ends 
of each rope attaching to the upper corner of the 
span. The loop attaches by an equalizing sheave 
to the counterweights, which move up and down 
between guides in the towers. These counter- 
weights just balance the dead weight of the bridge. 
The weight of the cables is counterbalanced by the 
weight of wrought iron chains, one end of each of 
which is attached to the truss and the other end to 
the counterweights in the tower. Between the tops 
of the two towers is a stiff truss which prevents 
them from deflecting inward under the weight of 
the bridge. Adjustable pedestals under the rear 
legs of each tower also provide for any unequal 
settlement of the foundations of the tower legs. 
These pedestals have each an octagonal forged steel 
shaft expanding into a sphere at one end and a 
cylinder with screw threads at the other. The ball 
end works in a spherical socket on the pedestal 
and the screw end enters a female screw in a 
casting on the bottom of the tower leg. By turn- 
ing the octagonal shaft it is evident that the tower 
leg will be lengthened or shortened. The interest- 
ing question arises here as to the power which will 
be required to turn these serews after they have 
stood for some length of time; but as the rear 
columns carry only a small portion of the 
weight of the tower and occasionally some wind 
pressure, no great difficulty is anticipated in mak- 
ing adjustments, should any ever be required. 

Each tower consists of two vertical legs against 
which the roller guides on the trusses will bear 
as the bridge ascends and descends, and two jin- 
clined rear legs. ‘These legs are thoroughly braced 
together on all sides. The composition of the vari- 
ous members is shown in the drawing. At the top 
and bottom of the towers there are hydraulic buf- 
fers capable of bringing the bridge to a rest from 
its maximum velocity without injurious shocks. The 
construction of these buffers is shown on the irset 
sheet. 

The counterweights consist of jron castings 10 x12 
ins. x 9 ft. long, strung on wrought iron rods, and 
weigh approximately 290 tons. The total moving 
weight, including the weight of the cables and 
counterbalancing chains, 20 tons, is, therefore, about 
600 tons. As the counterbalances exactly balance 
the dead weight of the bridge, all the work which 





the hoisting machinery has to do is to overcome the 
friction and the dead weight of dirt, snow, water, 
etc. The machinery, however, is constructed strong 
enough to carry 2,000 Ibs. of weight of passengers 
without undue strain on any of its parts, and in ad- 
dition, in case the weight of snow or dirt. becomes 
unusually heavy, provision is made for adjusting 
the weights by pumping water into or out of ballast 
tunks attached to the span. 

The bridge proper is steadied while in motion by 
rollers at the tops and bottoms of the trusses. 
There are both transverse and longitudinal rollers, 
the former not touching the columns unless there 
is wind pressure to bring them to a bearing. The 
longitudinal rollers, however, are hung on springs 
and bear against the columns at all times, the 
springs serving to take up the expansion and con- 
traction of the trusses. With the rollers removed 
the bridge swings free of the columns, and, since 
the attachments are purposely made weak, the only 
result of a vessel striking the bridge will be to 
tear them away and swing the trusses to one side. 

The bridge is designed to carry a double street 
railway track, vehicles and foot passeng-rs, and 
has a roadway 36 ft. wide and two 7-ft. sidewalks. 
The distance between the centers of trusses -is 
40 ft. and the total width out to out is 57 ft. The 
trusses are 25 ft. high. The live load used in the 
calculations was 4,500 Ibs. per lin. ft. and the dead 
load 4,000 Ibs. per lin. ft. The steel stringers were 
proportioned for a center loading of 11 tons, uni- 
formly distributed over a roller length of 6 ft., and 
the remainder of the ironwork for a live load of 
100 Ibs. per sq. ft. of floor. The wind pressure 
adopted was 30 lbs. per sq. ft. of exposed surface 
of both trusses and towers. 

No serious difficulties were encountered in the 
erection of the ironwork, which was done by the 
Pittsburg Bridge Co., Mr. W. W. Curtis being 
the engineer in charge. Timber travelers capable 
of passing between the four legs the entire height 
of the tower and carrying the necessary hoisting 
engines and derricks were used to erect the towers. 
As each story was completed the traveler was 
raised to that story and the erection of the nex 
story begun. When the towers had been completed. 
the trusses bracing them together at the top, which 
had been erected complete on the falsework be- 
tween the bottoms of the towers, were picked up 
entire by the travelers, swung into position between 
the two towers and the connections made. The 
bridge proper was erected on a falsework as any 


truss of similar span would be erected. 


The arrangement of the operating machinery is 
shown in the accompanying plan. Two engines 
communicate power to a horizontal shaft carrying 
two G-ft. spiral grooved drums, around which the 
%-in. steel wire operating cables pass. Thus by 
turning the drums in one direction the bridge is 
raised, and by turning them in the other direction 
it is lowered. Communication between an indi- 
eator in the signal house on the bridge and a simi- 
lar indicator in the engine-room enables the bridge 
tender to signal the movements necessary. In case 
an accident happens to the engines, the bridge can 
be raised or lowered by hand by the machinery 
shown in the illustration. The hoisting machinery, 
cables and hydraulic buffers were constructed by 
the Crane Elevator Co., and the two steam engines 
were designed by the same company, Mr. T. W. 
Hermans being its designing engineer. In regard to 
the work Mr. Hermans writes us as follows: 


In contracting for work of this character—examples 
of which can be found nowhere else—it was found ex- 
tremely difficult to obtain any reliable data as to the 
friction of such heavy weights carried on journals, or 
the amount of power requ:red to overcome the inertia 
pus the friction, The operation of the bridge itself 
will indicate how correct our figures were with regard 
to these coefficients. 


It may be stated here that a personal examina- 
tion of the bridge by a member of the staff of this 
journal shows it to be perfectly under control, the 
change of movement from one direction to the other 
taking but a few seconds and causing no perceptible 
jar. The stopping of the bridge and holding it at 
any point in its ascent or descent is easily accom- 
plished. 

In consideration of the adverse criticism to which 
the bridge has been subjected, a brief statement of 
the advantages claimed by the designing engineer 
is of interest. (1) A lift bridge gives one large 
channel for vessels instead of the two narrower 
channels afforded by a center-pivoted swing bridge; 
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Designing Engineer. 
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(2) there are no land damages, as the whole strue 
ture is confined to the limits of the streets; (3) ves 
sels can lie at the docks close to the lift bridge, 
which they cannot do with a swing bridge; (4) th» 
bridge can be paved, made rigid under loads and 
built to any ordinary width and length of span, 
which cannot be successfully done with a bascule 
bridge; (5) the operative machinery is very simple 
and not likely to get out of order, and in case an 
accident should happen to the machinery, the bridge 
ean be raised by hand. 

The accompanying illustrations show very clear 
ly the general features of the design and construe 
tion of the bridge. We are indebted for the ma- 
terial from which they have been prepared to Mr. 
J. A. L. Waddell, the Crane Elevator Co. and Mr. 
W. W. Curtis, of the Pittsburg Bridge Co., which 
had the contract for the ironwork. 


WATER POWER PUMPING 
AUSTIN, TEX. 

We illustrate herewith a duplex pumping engine 
with a capacity of 4,000,000 gallons in 24 hours, 
built by the Stilwell & Bierce Mfg. Co., of Dayton, 
O.. for the Austin, Tex., water-works. Each pump 
cylinder is 16% ins. diameter x 33-in.stroke and the 
valve area of both the suction and discharge decks 


ENGINES AT 


is 55% of the area of the plungers. The pumps are 
driven by mortise gear wheels of 1S8-in. face 
mounted on a 11%-in. forged steel shaft. The en 


gine beds are of the Tangye type, with cast steel 
crossheads, adjustable slides and very heavy con 
necting rods and stub ends. Each water cylinder 
takes its supply through a 16-in. suction pipe from 
the forebay, having a head of about 10 ft. of water 
on the suction valve, and discharges through the 
18-in. discharge pipe into one 24in. main, which 
leads to the reservoir; the pressure in the dis- 
charge pipe when the pumps are working will be 
about 165 Ibs. per sq. in. The total weight of each 
engine is over 60 tons. 


SANDBERG’S NEW AND OLD 100-LB. 
SECTION. 

Mr. C. P. Sandberg, of London, the first designer 
and introducer of 100-lb. rail sections, has recently 
got out a revised section for this * Goliath” rail, 
which he has contrasted with the old 1886 section 
in the drawing reproduced herewith to half scale 
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heavier and wider head; (2) a much thinner and With the possible exception of this ‘ctail, how 
lighter neck or web; (3) noticeably wider base. ever, it will be generally admitted thi: Mr. Sand 
in all three of these particulars the new section berg’s new section is admirable, and notably better 
now goes beyond that lately recommended by the than the old. The increased bearin.: surface is 
ae a : “> 
: oD 
i 3 "904 > 
i « 2%, 1886 >» | 
i : . 
rt ie | 
, ia t ‘ | 
y mower ¥ 8 ‘ 
if ' 
| ge wp + 
i { |! 
i| ! 
| - » ' 
| ; 
j 
y = 
S SS 
= aon Y\ i : 
= ” — — 
a i 
=< z io ~~ 
“im « 55° 1886 > 
. Eno News. 64, 6% mn 
SANDBERG’S NEW AND OLD 100-LB. RAIL SECTION, 
Am. Soe. C. E. committee, whereas the old one very considerable, being % in. for the base, “%& in, 
fell short of it. Roughly speaking, therefore, the for the head and 3-16 in. for the fish-plates. The 
Am. Soe. C. E. committee standard may be de- new angle-bar section is also an obvious improve 


scribed as a mean between Mr. Sandberg’s new and 
old standard. This becomes clear by comparing the 
following figures: 





Am. Soe 
Sandberg. CC. E. Com., 
1804 LSS6. 1S03. 
BRO Ge TA ssw a ceadsae Ge 2.3) 43 42 
ee web... ; 7 23 
a ee ee 37 7 
Ins Ins 
Width of head...... TTT Ten 2% 
© DOE scccces coe 17-32 18-32 
- eR a aisacarta arent cece es Se vy 
ME, Sudevc+ Shane dcvane oa ¥Y wy WM 
a Wo ns Sec en seaceceda Ee uM 12 
Corner radius ...... an mae My lL, +16 
The influence of American practice on the last 


named detail is shown by a note on the Sandberg 





The Stilwell-Bierce & Smith-Vaile Co., Builders. . 


(our standard seale for rail sections). Mr. Sand- 
berg has also designed a new series of sections 
which he recommends as standards, differing from 
his old series substantially in the same manner 
and degree as do the two sections shown herewith. 
The main changes in the new section are (1) a 


section: “* Where bogie rolling stock is used, these 
corners can be made with % to \4-in. radius.” On 
what principle this note is added, however, we fail 
to see, since there would seem to be very strong 
reasons why whatever practice was best for one 
would be best for the other also. 


ment on the old. 
THE RELATION OF WHEELS TO FROG 
POINTS AND TO GUARI? RAILS.* * 
By Archibald A. Schenck, M. Am. Soc. C. BE 


This graphic examination, by 
full-sized the relation of 
points and guard rails, and is the 
port made by the writer to the Chief 
New York Central & 
sented to the the 
Engineer, for the purpose of calling 
desirability of joint 


paper is a Ineans of 


drawings, of wheels to frog 
substance of a re 
Engineer of the 
River R. R. It is pre 
the Chief 


attention to the 


Hudson 
society by suggestion of 
action of the various engineering 
societies, to secure the proper relation between wheel 


gages and track superstructure. The rail shown in 
the drawings is the 80-b. standard rail of that com 
pany. 

The Master Car Builders’ Association in 1885 adopt 
ed oa maximum and minimum wheel gage (that is 
distance back to back, of wheels) of 4 ft. 54% Ins. and 
+ ft. 54 ins.. respectively. In 1887, they adopted 4 ft 


7% Ins. as a maximum, and 4 ft 


> ins. as a minimum 
giving the large variation of % in rhis appears to 
have been done without cencurrent action by any 


large body of officials or charge of 
track, and leaves many thousand cars in this country 
running over frogs tind tracks the 
set of gages. 

In this paper computations have been laid aside and 
an attempt is made to show from fu}l-sized drawings 
just what the state of affairs is, and how much inter 


engineers in 


unsuited to latter 


ference takes place in various cases. The track gage 
point as taken on the wheel lies on a curve surface 
without any distinctive feature to identify it The 
curves in the flange and tread of the wheel, and in 


the top of rail head, prevent ascertaining by calcula 
tion any definite point of contact, and the wear of the 


wheel and rai! adds to the uncertality of computa 
tion, so that recourse to full-sized crawings Is the 
only one available. 

The first difficulty met in this examination is to 


know just what the gage of the track \s, and it 
strange that it should never have been defined by any 
large body of officials. Many conside 
the upper corners of the rail 
or two roads, and by at least one larg: 
for 


seeins 


it the gage be 
heads. On 
manufacturing 
frogs and switches. it is taken at 


tween one 


establishment 


the mid-height of rai! head. 
In this paper the gage 4 ft. 8% ins. bas been taken 
between the lower angles of the rai) heads, because 


there at right 
my the other hand 
il between other 


the shoulders of the track gage-rod a) 
ungles to its shaft. The flangeways, 
are often measured with a foot rule 
points on the head and frog point. ‘ihe proper plan 
is to measure with a guard rail-guge only from the 
side of frog point to the working sice of the guard 
rail. The Master Car Builders’ Asxowiation formerly 
had a standard guard rail-gage, but jt was of poor de- 
sign. and at the last meeting of the association it was 


abolished as a standard. 


* Abstract (from the Society's bufs in) of w paper 
presented at the meeting of the Arcerican & ety 
«2 Civil Engineers, April 18. 
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The distance from the side of the frog point to the 
working side of the guard rail also seems to be in- 
definite on many standard plans of railway companies. 
One of the most important roads in this country 
mentions no width of flangeways. The distance from 
wing rail to guard rail is given at 4 ft. 5 ins., without 
stuting whether this is at top or bottom of rail head. 
Some of the frogs of that company have 2-in. flange 
thus leaving 1% ins. for the guard rail flange- 
way. Examinations have been made with the earlier 
(1885) standard for wheel gage, and the figures show 
that any guard-rail distance less than 4 ft. 6% Ins. or 
guard-rail flangeway greater than 154 Ins. on a stand- 
ard track will give an interference at 


ways 


as noted 


gage, 


the frog-point. 

The maximum 1887 wheel gage gives a larce inter 
ference at the frog point, and the minioimm 1S87 
wheel gage gives some interference with the wing rail. 
With the former, the wheel momentarily rides on its 
flenge and rises, the tread having no bearing, thus 
giving a heavy blow and lateral pressure on the frog 
point. With the latter there is probably a shifting 
of the wheels, with a heavy lurch, the guard rail 
hecomtng inoperative; this movement hecomes larg? 
as the flange wears, and is a reason for a return to 


the earlier standard, and for the use of a long taper 
to the guard rail. If the later standard is to remain 
in both the distance from frog point to guard 
rall, and width of flangeway in frog, require enlarge- 
Most roads would prefer that this should not 
1% Ins 
of the 


and others for 


usec, 


ment 

exceed 
reasons given by engineers, roadmas 
reduction of frog flangeways to 
are as follows: The rim of the tread is 
chiefly that part of the wheel that is to carry it past 
the frog. A reduction of the outer rim, together with 
the breakage of « little more when the wheel is at the 
frog point, lets the latter down into the throat and 
causes derailment : hence the narrower the throat 
the better rhe coning the wheel tread allows 
greater drop of the wheel into the throat when pass- 
ing over a broad flangeway than over a Harrow one. 
rhe writer considers that it is doubtful whether nar- 
rowness of tread-bearing is a large factor in frog wear. 
False flanges are the most destructive upon frogs. 
Shifting engines, for example, are allowed, in most 
yards, to have very deep hollows in their treads, and 
the wear of frogs is excessive. The wear from false 
flanges is in many situations so excessive as to be 
the only one worthy of consideration. It is seldom 
that simultaneous bearing on both frog point and 
wing rail are secured, When both rail and tread are 
new, the level on the latter throws all bearing on the 
frog point; a badly worn or yielding wing rail will 
do the same. Many frog points ‘‘duck’’ as the wheel 
approaches them, and the wing rail then carries the 
weight; in this case width of tread-bearing is im- 
portant. Such failures make it desirable to ignore 
the frog point as a bearing for some distance from the 
point, and make narrow flangeways and a return to 
the 1885 standard of wheel gage desirable. 

Too much may be made of the excess of frog wear, 
due to broad flangeways. The destruction of a frog is 
due primarily to shock from both the vertical and 
lateral blows to which it is subjected, It is especially 
due to the wedge-like action of false flanges on a 
wheel run trailing over it, which action is independent 
of width of flangeway. The paper is summarized as 
follows: 


Some 
ters 


1% «Ins 


on 


i. The necessity of protecting the frog point lat 
erally calls urgently for a return to the 1885 wheel 
gages. 

» The danger from narrow or broken treads calls 
for similar action and for a modification of the rule 
about chipped rim of tread. 

3. A definite rule about maximum false flange or hol- 
low tire is called for. 

i <A return to the 1885 wheel gages would result 
in only a moderate gain in durability of frogs, so far 
as vertical action or wear by wheels is concerned. 

5. The appliances used in some spring-rail frogs to 
assist the false flange to climb to the level of rail 
head would probably increase the durability of all 
frogs. ” 


PERSONALS. 


Mr. E. L. Shaw has been elected City Engineer of 
Marinette, Wis. 

Mr. Joseph Phillips has been elected City Engineer 
of Scranton, Pa 

Mr. Geo. D. Snyder has been elected City 
of Williamsport, Pa. 

Mr. J. D. Riddell has resigned his position as Gen- 
eral Superintendent of the Central Ontario Ry. 

Mr. Rudolph J. Shirk has been elected Superintend- 
ent of Water-Works at Lebanon, Pa. 

Mr. James B. Gass has been re-elected City Engi- 
neer and Inspector of Plumbing and Sewers at Fort 
Smith, Ark. 


Engineer 
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Mr. Charles B. Fuller, Superintendent of Bridges of 
the St. Louis, Vandalia & Terre Haute R. R., died 
at Terre Haute, Ind., April 11, at the age of 64. 


Mr. G. Davis, Division Roadmaster of the Burlington, 
Cedar Rapids & Northern Ry., has been appointed Di- 
vision Engineer, with headquarters at Cedar Rapids, Ia. 


Mr. W. P. Hardesty, civil and hydraulic engineer, 
has opened an office in the Progress Building, Salt Lake 
City, Utah, and will make a specialty of irrigation and 
water power work. 

Mr. Ross MacKenzie, Assistant Superintendent of the 
eastern division of the Canadian Pacific Ry., has been 
appointed General Manager of the Niagara Falls Park 
& River Electric Ry. 

Mr. J. J. McLaughlin, Superintendent of the Butte, 
Anaconda & Pacific R. R., has resigned to accept a po- 
sition at St. Paul, Minn., as Superintendent of the Chi- 
eago & Great Western Ry. 

Mr. George B. Ross has been engaged as Superin- 
tendent of all interlocking and electric lighting 
work, including maintenance, of the Terminal Railway 
Co., of St. Louis, Mo., with headquarters in that city. 


Mr. John ©. Trautwine, Jr., of Philadelphia, Pa., has 
removed his office from the Franklin Institute to 419 
Locust St., at which latter address he also has his 
office as Secretary of the Association of Engineering 
Societies. 

Mr. George H. Blakeley, Chief Wngineer of the Pas- 
saic Rolling Mill & Bridge Co., is delivering a course of 
six lectures on “Iron and Steel in Civil Engineering” 
before the engineering students of Rutgers, New 
Brunswick, N. J. 

Mr. W. T. Kelly, Superintendent of the St. Louis, 
Iron Mountain & Southern Ry., has accepted the posi- 
tion of General Manager of the Guatemala Northern 
Ry., being constructed by New York contractors from 
Puerto Barrios to Guatemala, 224 miles. 


Jol. A. T. Wilcox has been engaged as General Su- 
perintendent of the Syria-Ottoman Ry. by Messrs. 
Huss, Townsend & Co., the contractors for the line, 
and sails with Mr. Huss this week for London, expect- 
ing to remain in Palestine for the next two years. 


Prof. Henry T. Eddy, President of the Rose Poly- 
technic Institute at Terre Haute, Ind., has been re- 
quested by the Board of Managers to resign his posi- 
tion. The inside facts of the case are not known, but 
it seems that Professor Eddy has been treated with 
scant courtesy and for no apparent reason. He is well 
known as a scientific investigator, and particularly in 
connection with the subject of graphic statics. He was 
offered the position some years ago at the suggestion 
of Dr. T. C. Mendenhall, when the latter resigned, and 
it was understood that the position was for life. 


Mr. Orlando H. Cheney, Superintendent Sewer De- 
partment of the city of Chicago, died April 14 of cancee 
of the stomach, resulting from injuries received at the 
battle of Gettysburg. He was born at Ashtabula, O., 
Noy. 1, 1893, and went to Chicago in 1866, having pre- 
viously held a position on the engineering corps of the 
Lake Shore & Michigan Southern Ry., then in course 
of construction. From 1866 to 1875 he held the posi- 
tion of County Surveyor. In 1875 he was appointed 
Assistant Engineer of the Street Department, which 
position he held until 1880, when he was appointed to 
the position which he held at the time of his death. He 
leaves a widow and four children. 


Prof. Arthur Winslow, State Geologist of Missouri, 
has been dismissed from his position, owing apparently 
to the not unusual attempt of a governing board to 
meddle with technical matters. In a statement given 
out by Prof. Winslow he says that “this, as well as 
preceding troubles in the management of the survey, 
has lain in the attempt of the Board of Managers to 
direct and contro] details of the work which they are 
not in constant and immediate contact with, and which 
can only be managed by a professional geologist in re- 
sponsible and authoritative charge.’ Prof. J. D. Rob. 
inson, ‘Assistant State Geologist, has also been dis- 
missed. 


NEW PUBLICATIONS. 





THE COMING RAILROAD.—The Chase-Kirchner Aero. 
dromic System of Transportation. Lieut. G. N. 
Chase, U. S. A.; H. W. Kirchner, F. A. I. A. St 
Louis, Mo. 8vo; pp. 50; 9 plates. : 


The system proposed in this pamphlet, and which 
nas been patented by the authors, may be broadly 
described as an elevated railway on which cars are 
guided and propelled by methods which are novel only 
in. detail, but which have all or most of their weight 
sustained on superposed aeroplanes, thus gaining a 
smoothness of motion and reduction of frictional losses 
which, it is claimed, will permit of very fast and 
cheap transportation. 


The abstract possibility of such a system is unques- 
tionable. All its main elements are now approximately 
reduced to law, and it is possible any day that some 
one may attain great success by an application of 
these laws, and present railway methods become a 
thing of the past. But it is also certain that the 
proper details of such a system are as yet wholly a 
matter of guesswork, and that a long and weary course 
of partial failure and progressive experimenting may 
reasonably be expected before any such system te- 
comes a commercial or even a mechanical success. 
Nevertheless, every such experiment which promises 
further control over the forces of nature by ways 
which are known to be feasible in the abstract is an 
experiment which ought to be made by some one; and 
it therefore deserves to be encouraged, when, as it 
seems to be in this case, the effort is in intelligent 
hands, and on a basis which permits of the earlier 
and most crucial tests to be made tentatively and at 
small expense. If any one enters upon such experi- 
ments purely with a view to profit, or expends upon 
them a greater amount of time or money than he can 
readily afford to lose, he runs a great and foolish risk 
in the present state of the arts, but if he enters upon 
them with the idea that at any rate some useful 
knowledge may be gained and that possibly some ma- 
terial success may also be attained, with no risk be- 
yond what he is quite willing to lose, it is quite an- 
other matter. If it seemed reasonable to do so at 
this early stage of the game there are a number of 
details outlined in this pamphlet which seem to us 
dubious or mistaken, but the step first proposed at 
least is a good one, to determine by experimental aero- 
planes attached to cars what the laws of aeroplane 
sustention really are. In all such efforts the step by 
step process is the proper one, and therefore the first 
step yet to be taken is the only one properly open 
to criticism, 

, 
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LOCOMOTIVE MECHANISM AND ENGINEERING. 
By H. ©. Reagan, Jr., Locomotive Engineer. New 
York, John Wiley & Sons. 12mo; pp. 296; ilius- 
trated. $2. 


This book is by a practical locomotive engineman 
and is written in a clear, simple and effective way to 
make it readily understood. It deals with the subject 
exclusively from the practical standpoint and gives a 
large amount of information by discussing various 
kinds of breakdowns and the practice to be followed 
in case of such accidents. The question and answer 
method of imparting information is largely used. Be- 
sides describing the mechanism in detail it gives many 
practical points in operation, such as methods of key- 
ing up rods, disconnecting, avoiding foaming, etc. The 
action of the injector, which is probably a puzzle to 
many enginemen, is explained by the fact that the Jet 
of steam and water combined is a pressure in motion 
acting against the boiler pressure on the check valve. 
which is a pressure without motion, and the former 
has the greater power, due to its velocity and weight, 
so that it overcomes the latter and raises the valve. 
The Reagan injector is designed to force hot water, 
and has a revolving barrel fitted with delivery nozzles 
of different diameters, thus allowing the capacity of 
the injector to be varied at will. The compound loco- 
motive is well dealt with, its economical advantages 
being explained in a conservative way and various 
systems being described. Brakes and brake details 
are discussed very fully, and both the Westinghouse 
and New York air-brakes are described. In conclusion, 
the author calls attention to the necessity of engine- 
men making themselves thoroughly familiar with the 
mechanism of the locomotive, so that they can handle 
it intelligently and can make out clear and intelligent 
reports of repairs required, etc., as the style of these 
reports has much to do with the man’s reputation. 
The book is well printed, in large, clear type, and il- 
lustrated by numerous cuts, as well as half-tone views 
of some of the latest fast passenger engines. The 
index is a fairly good one. 

COMPULSORY INSURANCE IN GERMANY and in 
Other Countries of Europe. By John Graham 


Brooks, under Direction of Carroll D. Wright, Comm. 
Labor. Pub. Doc; 8vo; pp. 370. 


Few works can be more interesting than this to the 
student of the large class of social and economic ques- 
tions which are affected by national compulsory in- 
surance on such a vast scale as is now required in Ger- 
many, and as is tending to obtain throughout Europe. 
For the very reason that the réport is so complete, it is 
impossible for us to present any adequate abstract or re- 
view of its contents without devoting far more space 
to it than would be proper, or than we could spare 
for such a use. Nevertheless, we have perused this 
report with deep interest, and we heartily commend it 
as both complete and readable; two qualities not often 
united in government reports. It gives one ‘“‘the blues”’ 
to read it, for it brings sharply into view the vast 
mass of misery and poverty which exists throughout 
Burope, as it does in less degree here; but it is also 
encouraging, for it makes evident that things are slowly 
improving, if only slowly. As a whole, the experiment 
of compulsory insurance in Germany may be pro- 
nounced a decided success. 

REPORT ON NORTHWESTERN MANTTOBA, 
Portions of the Adjacent Districts. 
Pub. Doc. Geol, Surv. Canada, 
pp. 240. 

This report seems to be very full and complete, and 
describes the natural resources of a district about 
25,000 sq. miles in extent, which seems to have cons .d 
erable agricultural value, though much less than the 
unwooded prairie districts of the province. It has much 
timber, but mostly of poor quality, and its chief min 
eral product is salt. 

AMERICAN WATER-WORKS ASSOCIATION. 
ceedings of the Thirteenth Annual Meeting, Mil- 
waukee, Wis., 1893. New York: Published by the 
Secretary, Peter Milne, 95 William St.; $1; 8vo, 
paper; pp. 214; folding plates and tables. 

The programme of this meeting, which was pretty 
closely carried out, was published in Engineering News 
of Aug. 31, 1893, and the meeting was reported and 
abstracts of the papers were given in our issue of 
Sept. 14, 1898. The report as a whole contains a great 
variety of useful information for those interested in 
water-works. 

STORAGE CAPACITY IN LAKPS AND RESERVOIKS. 
By Elon Huntington Hooker, A. B. A Paper Read 
Before the Cornell University Association of Civil 
Engineers, Jan. 12, 1894. Printed for private cir- 


= 8vo., paper; pp. 10; five figures in the 
text. 


This paper reviews briefly the subject included under 
the above title, referring to Hawksley’s investigations 
and to American and foreign discussions of the subject. 


SOCIETY PROCEEDINGS. 


.AMERIOAN SOCIETY OF MECHANICAL ENGI- 
NEERS.—At the informal meeting of members on 
April 11, the subject of testing machines and meth- 
ods of testing was discussed. An abstract is given in 
another column. At the next meeting, to be held May 


with 
By J. B. Tyrre!l. 
Ottawa; 8vo; 
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9, it is expected that the subject of “‘Marine Tubular 
Boilers will be discussed, the opening paper being by 
Mr. W. M. McFarland, U. 8S. N. 

NEW ENGLAND RAILROAD CLUB.—At the meet- 
ing on April 11 Mr E. K. Turner, M. Am. Soc, ©. E 
formerly Chief Engineer of the Fitchburg R. R., read 
a paper on “Railroad Switching and Yards."" Amsaog 
the yards described were the Fitchburg'’s yard at Will 
iamstown and that of the London & North Western at 
Liverpool. Chief Engineer N. S. Curtis, of the New 
York, New Haven & Hartford, and Geo. S. Morrill, of 
the Old Coleny, were among those who took part in thy 
d-scussion. 

ENGINEDBRS' CLUB OF 


PHILADELPHIA.—At the 


meeting on April 7, the secretary read a communica- 
tion from Mr. Albert Lucius, commenting on the re 
cent discussion of plate-girders, and expressing the 
opinion that for such plate-girders as those required 


for usual railway bridges, web-shears measured by the 
end-reaction should not exceed 4,000 Ibs. per sq. in., 
and web-plites should not be thinner than %-in. The 
use and position of stiffeners, web-splices and rivets 
was also commented upon, and Mr. Lucius stated that, 


in his opinion, chord-stresses might safely be taken at 
12,000 Ibs., excepting for short spans and stringers, 
where 9.000 to 10,000 Ibs. is enough. Mr. Emile 
Geyelin read a paper describing the construction 
of the three turbines recently put in = operation 
for the Niagara Falls Paper Co., as described in 
our issue of April 5. In answer to questions, Mr. 
Geyelin stated that the wooden teeth had not been 
soaked in oil or paraffine, but that they were lubri- 


cated dry with a mixture of plumbago, tallow and a 
little sulphur, which keeps them at a bright polish. 
The highest previous record for bevel gears was 3,000 
ft. per minute. Efficiency tests of the turbines have 
been made giving 78%, a little lower than the wheels 
were designed for, on account of the increased weight 
of the construction. They are running 24 hours a day, 
and the bevel wheels are expected to last under this 
duty for about two years, without renewal. 

Mr. FE. M. Cook read a paper on methods and appa- 
ratus for drying with hot air. 


WESTBRN SOCIETY OF ENGINEERS.-—At the 
meeting on April 4 Mr. C. J. Roney presented some 
notes on the German engineering exhibits at the Co 


lumbian Exposition. The following are extracts: 

The Royal Prussian Ministry of Public Works exhibited 
plans, drawings, photography and descriptions of the 
regulation of Prussian rivers, construction of canals and 
improvements of harbors, ete., together with several 
models of movable river weirs. Also a self-registering 
river and tide gage, invented by Prof. Seibt, of Berlin, 
and constructed by R. Fuess, of Berlin. Mr. F. H. 
Schmidt, of Altona, exhibited drawings and a model 
of his patent iron sheet piling with concrete filling, 
adopted for quay walls in Bremen. Menck & 
Hambrock, Altona, exhibited drawings of contractors’ 
machinery for pier building at Santos Harbor, Brazil. 
consisting of steam pile drivers, a centrifugal pump for 
dredging and a traveling crane for depositing concrete- 
beton under water. The city government of Worms 
exhibited a model of a caisson used in Fischer's sys- 
tem of pipe laying in water bearing earth, with draw 
ings and photographs of the apparatus as used in laying 
the water supply pipes of the city, and also exhibited 
Fischer & Peters’ plate filter system now in use in the 
water-works of the city. The city of Frankfort-on-Main 
exhibited maps and drawings of the drainage and water 
supply system of that city, including precipitation and 
disinfection of sewage, details of pumping stations, 
wells, etc. Mr. G. Luther, of Brunswick, exhibited 
drawings and photographs of machinery manufactured 
and works constructed by him, including large duplex 
pumping engines, floating harbor cranes, the harbor in 
stallation of La Plata, Argentine Republic, etc..,; and 
views and photographs of the improvement of the lower 
Danube, and the grain elevators of Galatz and Braila 
on the Danube. He also exhibited drawings of a project 
for the improvement of the harbor of Odessa, Resale, 
the principal shipping point for the great grain pro 
ducing region of southern Russia, the estimated cost 
of which is about $6,000,000. 


AMERICAN RAILWAY ASSOCLATION —The annual 
meeting was held at the Hotel Brunswick, New York, 
April 12, and there was a large attendance, over 80 rail 
way companies being represented by more than 100 
delegates. The president, Col. H. S. Haines, read an 
address upon thé subject of economies in operating rail 
ways, which was listened to with close attention. May 
13 was selected as the date for makng the spring 
changes in timetables. The executive committee re 
ported 1 considerable increase in the membership of the 
association, and that the total length of road repre 
sented by its membership is now about 142,000 miles. 
The committee on train rutes reported a number of 
changes, which were considered and then referred back 
to the committee for further report at the next meet- 
ing. The reports of the committees on safety appliances 
and car service were merely formal and statistical and 
were not acted upon by the association. The joint com- 
mittee on interlocking and block signals presented a 
report which was taken up for consideration and led 
to a long debate. The recommendations of the commit- 
tee were considered, and after full discussion the den- 
nitions suggested were approved and the recommenda- 
tions referred back to the committee for further re- 
port. The definitions are published in another column, 





3253 


The election of officers resulted 1s 
dent, H. S. Haines (Plant system); F 


follows: Presi 
rst Vice-Presidet'! 


E. B. Thomas (N. Y., L. E. & W. KR. R.); Second Vice 
President, W. T. Morrill, Gen. Ma Cc. BO & QR. R 
Secretary, W. F. Allen, New York. The next meeting 
will be held in New York in October 

ENGINEERS’ CLUB OF ST. LoUIS.-At the meet 
ing on April 11, a paper was presented by Mr. J. A 
Laird, mechanical engineer of the water-works exten 


sion, upon “ The New Machinery Now Being In 
stalled.” He gave a general description of the fou 
diferent types of pumping engines under contract 
with cost of each Phe main shaft of high service 
engine No. 6 is of nickel ste O20) Ibs. tensile 
strength and 22°). elongation in four diamete Phe 
capacity and duty tests on Chain of Rocks engines are 
to be for 720 consecutive hours There is a M-ton 
electric traveling crane in the engine house at the 
Chain of Rocks vertical hoist, SO ft It haus not 
caused a moment's delay in nine months’ use, and is 
looked after and run by an ordinary helper. There 
are separate steam mains for each pair of engines, 
All feed water will be metered. The running of the 
entire plant will be made as near as possible a per 
petual duty trial. 

The specifications for the Baden  10,000,000-gallon 
engines call for 125,000,000 ft.-lbs. duty, and offer a 
bonus of $1,000 per million of duty developed above 


125,000,000; and provide a forfeit of $2,900 per each 
million that the duty falls below 125,000,000 These 
engines are provided with pressure relief vaives, en 


pable of by-passing all water delivered back into suc 
tion. The Baden engine house will be provided with a 
20-ton electric traveling crane. 

When the stations at Baden and Chain of Rocks. are 
completed the engines and boilers will be put on regu 
lar running watches, and will be overhauled at regular 
intervals 


It is expected that the new machinery will 
be able to do the same work at half the cost of tne 
present plants, and save on a 15,000,000 gallon high 
service engine running two-thirds of the time $7,150 
per year, which is 5% interest on $143,000 

COMING TECHNICAL MEETINGS 


ENGINEERS’ CLUB OF PHILADELPHIA. 

April 21. Secy., L. F. Rondinella, 1122 Girard St 
SWEDISH ENGINEERS CLUB 

April2l. Secy., P. Valentine. At 231 Union St 

616 North 10th St., Philadelphia 

cago. Secy., C. T. Anderson 
DENVER SOCLETY OF CIVIL ENGINEERS. 

April 24. Secy., F. E. King, Jacobson Block. 
CENTRAL RAILWAY CLUB 

April 25. Secy., 8. W. Spear. Buffalo, N. Y 
WESTERN SOCIETY OF ENGINEERS 

May 2. Secy., Thos. Appleton, Lakeside Bldg., Chicago 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 

May 2. Annual meeting at Niagara Falls, June 20 

F. Collingwood, 127 E. 23d St., New York 
ENGINEERS CLUB OF 8ST. LOUIS 

May 2. Secy.,Wm H Bryan, Turner Bldg. 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS 

May 4. Secy., E. K. Smoot, 808 Commerce St 
TECHNICAL SOCIETY OF THE PACIFIC COAS1 

May 4. Secy., O. Von Geldern, 719 Market St., San 

cisco. 
CIVIL ENGINEERS’ SOCIETY OF ST. PAUL 

May7. Secy., C. L. Annan, City Engineer's Office 
CIVIL ENGIN EERS’ CLUB OF CLEVELAND 

May 8. Secy., F. C. Osborn, Case Library Building 
NORTHWEST KAILWAY CLUB 

May 8. Secy., W. D. Crosman, Ryan Hotel, St. Paul 
NORTHWESTERN SOC/ELY OF ENGINEERS 

May 8. Secy., D. W. McMorris, Burke Blk., Seattle, Wash 
CIVIL ENGINEERS’ ASSOCIATION OF KANSAS 

May 9. Wichita, Kan 
NEW ENGLAND RAITI ROAD CLUB 

May 9. Secy., F. M. Curtis, P O. Box 1576, Boston 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

May 9. Secy., F. R. Hutton, 12 W. Sist St., New York 
CANADIAN SOCIETY OF CIVIL ENGINEERS 

May 10. Secy.,C. H. McLeod, Montreal P. Q 
ENGINEERING ASSOCIATION OF THE SOUTH 

May 10. Secy., Hunter McDonald, Nashville, Tenn 
ENGINEERS AND ARCHITECTS’ CLUB OF LOUISVILLE 

May 10. Secy.,G. W. Shaw, Norton Building 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 

May 11. Secy., D. W. Meeker, st. Paul. 
MONTANA SOCIETY OF CIVIL ENGINEERS 

May 12. fecy..G. O. Foss, Helena 
ENGINEERS’ CLUB OF KANSAS CITY 

May 14. Secy., Waterman Stone, Baird Building 
WISCONSIN POLYTECHNIC SOCIETY. 

May 14. Secy., M. F. Schinke, City Hall, Milwaukee 
WESTERN RAILWAY CLUB. 

May 15. Secy., Clement F. Street, Rookery, Chicago. 
COLUMBIAN ENGINEERING SOCIETY 

May 15. Secy., F. W. Hart, Washington, D.C 
BOSI'ON SOCIETY OF CIVIL ENGINEERS 

May 16. Secy., 8. E. Tinkham, 36 Bromfield St 
ASSOCIATION OF ENGINEERS OF VIRGINIA 

May 16. Secy., J, A. Pilcher, Roanoke, Va. 
NEW YORK RAILROAD CLUB. 

May 17. Secy.. John A. Hill, Temple Court 
ENGINEERS’ CLUB OF CINCINNATI 

Mayil7. J. F. Wilson, 24 W. 4th St 
SCANDINAVIAN ENGINEFRING SOCIETY OF CHICAGO 

May 17. Secy., Howard Berge, 100 Washington St 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 

May17. Secy., Daniel Carhart, Carnegie Lib. Bldg., Pittaburg 
TACOMA SOCIETY OF ENGINEERS AND ARCHITECTS 

May 18. 21 Washington Building 
ENGINEERS’ CLUB OF MINNEAPOLIS. 

May 21. Secy.. E. Nexsen, 504 Kasota Block. 
MASTER CAR BUILDERS’ ASSOCIATION. 

June 12,16. Saratoga,N.Y. Secy.,J. W. Cloud, Rookery 

Building, Chicago. 
MASTER MECHANICS’ ASSOCIATION. 

June 19, 23. Saratoga,N.Y. Secy., Angus Sinclair, Temple 

Court, New York. 


Brooklyn, and 
At 106 Kandolph St., Chi 


Secy 
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After making all allowances for the unfavorable 
conditions under which electric light plants work, 
the efficiency shown in the large table published by 
us March 15 is certainly extraordinarily low. 
Even after climinating all those cases in which 
short working hours necessarily lower the economy 
the small remnant of records which cover 24-hour 
runs are still extremely poor. We have had the 
curiosity to classify these reeords under three 
heads: (1) 24-hour records; (2) 12 to 16-hour reec- 
ords (there were practically none between 16 and 
24 hours); and (8) under 12 hours, usually 6 to 10 
hours. The result in pounds of coal burned per 
horse-power-hour, deduced from the record of watt- 
hours per pound of coal as explained with the table, 
is as follows: 


12 to Under 
24-hour. 24-hour. 12-hour. 
No. of records averaged. 7 24 32 
Coal per HP. hour: 
Best recotd.........-- £80 3.55 5.17 
Worst 7 ob 4 we ai 4.95 19.20 20.20 
Mean oy 5 eels ane a: ace 6.48 8.51 
ercentage of heat in coal converted into work: 
Rest record....... coe, ee 5.63% 3.87% 
Worst ee eee eg 1.04 0.99 
Mean = pane is ae 3.1L 2.35 


The latter part of this table is computed on the 
ussumption that the average coal used generated or 
might have generated in the furnace about 12,800 
B. T. U. per-db, making the necessary coal con- 
sumption for ideal or perfect efficiency, in an en- 
xine converting all the heat into work, 0.20 Ibs. per 
horse-power-hour, 

In view of the fact that as much as 20% efti- 
“ency has been realized by a few engines, corre- 
sponding to a coal consumption of 1 Ib. per horse- 
power-hour, and that all but the poorest marine and 
pumping engines will do better than 10% efficiency, 
or 2 Ibs. coal per horse-power-hour, it seems at firsé 
sight surprising that existing electric light engines 
should, even under the most favorable circumstances, 
average nearly twice as much as this, and that 
the average of all these 63 records should be over 
three times as much, or 6.6 Tbs, per horse-power- 
hour. The explanation, of course, lies, partly in the 
great variations of load which occur from hour to 
hour, even where the engine is continuously run- 
ning, and partly in the fact that the most economi- 
eal types of engines cost from three to five times 
as much per horse power as the types most used 
for electric lighting, and although this more bulky 
and costly type may be more economical when an 
engine has to transport its own fuel some thousan ls 
of miles before it uses it, or when it has a regular 
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and great load, as in most pumping engines, yet 
it is not economical for electric light work. Still, 
that so tremendous a disadvantage should result 
from such small differences of conditions, with so 
poor a result even under the best conditions, strongly 
indicates that our fin de siecle civilization is p>r- 
haps less advanced than we think it. 


A correspondent who hardly realizes how much 
he is asking, we fear, suggests to us that his e ty, 
with many others, is agitating the quostion of abo'- 
ishing grade crossings, and that we “publish a s rics 
of articles on the work done in this line through- 
out the country, giving methods, sketches, cost and 
apportionment of cost.”’ This information he wants 
to use in a fight in progress in his own city, and he 
suggests that “the p palar argument I fi:d to be 
that eng neers’ estimates of cost are very d ec ptive ” 

This last argument is a common one, and we fear 
that any collection of statistics which we could gt 
together would not prevent i's use, chiefly | ecaus> 
there are almost always many changes in th> p!ans 
for such work during its progress, the precise no- 
ture of which can only be shown with many words 
and drawings, and which almost always tend to 
increase the cost beyond the original estimates. In- 
dependently of this, however, most of the work so 
far done in this direction has been confined to two 
states, Connecticut and Massachusetts, and it is 
so little that even if all tabulated, it would produce 
no great impression by its mass, while the cost 
of such works varies so greatly with local econdi- 
tions as to deprive the single instances of much 
importance as prec dents. Nevertheless, we sug- 
gest to our correspondent in our turn that if he 
will collect the information which he des‘res from 
us we will endeavor to publish it for the benefit of 
others. He can collect it as easily as we, and has 
the inducement of immediate need for it. 

An excellent way of grappling with this problem, 
if only the terms could be agreed on, would be by 
a mandatory law which provided that whenever the 
total number of trains, or of teams, or of p°r. ons, 
or of all three together reached a certain number 
per year, it would th: reafter be unlawful t» con'inue 
the grade crossing. the expense of taking it out 
being apportioned between the public and the rail- 
way under certain fixed rules. A properly drawn 
law of this kind would oppress no one, and timely 
action being thus assured in those comparativeiy 
few cases where compulsion is undoubtedly just’- 
fiable, the contagion of exampl> would lead to vol- 
untary agreements to take ou: still others. At 
present there is no state in which work of this na- 
ture can be said to be on a wholly satisfactory 
basis with respect to compeliing such rapid progress 
in this important reform as ought to be made. 


a 


The very great difference which exists in prac- 
tice between the loads whieh American locomotives 
can and do handle in daily service and those 
which British types of locomotives can or do handle 
may be strikingly brought out by comparing a table 
given in a recent paper by Mr. R. M. Parkinson 
before the Institution of Civil Engineers on ‘ The 
Design of Railway Stations and Yards,” and pur- 
porting to give the total loads which various kinds 
of British locomotives will haul up grades, with 
corresponding figures for American practice. For 
determining this latter we take the proper figures 
from the large table beginning on page 544 of Wel- 
lington’s “Economic Theory of the Location of 
Railways,” the substantial accuracy of which table 
has never been impeached, and which is supported 
by a long following table of actual records of prac- 
tice. In both cases we reduce the tabular net loads 
behind tender to total weight of train, inciuding 
engine and tender, and thus obtain the following 
comparative table, in which it will be seen that the 
American loads run from one-half to one-third 
greater than the British: 


Gross train-loads in gross tons hauled in service by 
American and British freight engines up various 


gradients. 
No. drivers, 6, 6, 4, 6, 
‘Tons on 
drivers, 24. 36, 32, 48 
Grade p.c. Am. Br. Am. Br. Am. Br. Am. Br. 
2.00 207 171 310 250 276 241 414 330 
1.67 290 225 426 332 387 232 580 42s 
1.25 368 271 545 400 485 370 726 530 
1.00 429 312 DT4 462 (40 428 857 612 
0.50 667 457 1,000 679 889 G22 1,333 982 


There are several good causes for the decided 
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differences shown, the chief one being, perhaps, the 
fact that British rolling stock is incapable of being 
handled in such heavy trains as are common here, 
because of its inherent structural weakness, whence 
has naturally arisen the habit of handling freigh: 
in trains which, as they must be short, are natur- 
ally made fast. The larger proportion of passenger 
business in England, and the comparative shortness 
of haul, make this far less objectionable eco 
nomically than it would be in this country. But 
a very great cause for the contrast, and possibly 
the leading and determining cause, is the decid.d 
difference in ratio of adhesion and tractive power 
caused by the difference in running gear. Both 
theory and experience indicate that this differ- 
ence must exist between the American and British 
types of locomotives. Theory demands that the 
load on the drivers shall be sensibly constant to 
obtain the maximum traction, as otherwise, if the 
load on any given axle is fluctuating momentarily 
above and below a given average, the wheels will 
tend to slip at a point determined by their mini- 
mum, and not their average load, and slipping once 
begun on one axle will on the instant extend to 
the other also, because practically the whole load 
tending to cause slip is then suddenly thrown upon 
a single axle. The equalized American running 
gear ensures a sensibly constant load on every 
wheel at all times and under all conditions of speed 
and surface. The unequalized British running gear 
insures in the same manner a certain amount of 
pitching and irregular loading under all conditions 
of speed and surface as soon as the speed becomes 
sensible. 

The records of practice fully confirm this infer- 
ence from mechanical conditions. Instances in 
plenty have proved that any American locomotive 
in good order on good track will exert a tractive 
force of 33% to 36% of the load on drivers for an 
indefinite distance without slipping, which means 
just one-third greater loads than those tabulated 
above, which are for an adhesion of 4, the stand 
ard American ratio for daily service. This ratio 
falls to 1-5 only under exceptionally unfavorable 
conditions. On the other hand, not an instance is 
on record to our knowledge in which a locomotive 
of the British type has ever exerted a pull greater 
than 1-5 of the load on drivers for any consider- 
able distance, while the ratio which obtains in 
practice is 1-6 to 1-7. It is an amusing proof of 
the conserving force of a certain pig-headed ob- 
stinacy that an error which both theory and prac- 
tice have absolutely shown should, nevertheless, be 
persisted in from generation to generation. 


LESSONS FROM THE TYPHOID EPIDEMIC 
AT MONTCLAIR, N. J. 








The present epidemic of typhoid fever at Mont- 
clair, N. J., brings home with startling force the 
fact that contaminated water and milk are the 
principal vehicles of typhoid fever infection and 
that contaminated water used for washing milk 
eans or bottles, or for diluting milk, is the chief 
means of conveying the infection which gives rise 
to so-called milk epidemics of typhoid fever. 

Montclair is one of the principal residence sub- 
urbs of New York, has a population of from 10,000 
to 12,000 and enjoys a most enviable record of im- 
munity from zymotic, filth or preventable diseases. 
The number of deaths from typhoid fever in Mont- 
clair reported to the New Jersey State Board of 
Health for the year ending June 30, 1893, was but 
three. In the 16 days from April 2 to 17, 1894, in- 
clusive, there were reported to the Montclair health 
board, as occurring in the town, 52 cases of ty- 
phoid fever, six of which resulted fatally. It is 
hoped that the epidemic is nearly over, but more 
cases and deaths may reasonably be expected. Th» 
health inspector and town physician state that all 
of the cases were in houses supplied with milk by a 
certain milkman or else that the typhoid patients 
had recently partaken of milk sold by this man. 
It appears to be certain that the epidemic was 
caused by washing the milk bottles and cans with 
water from a well infected by seepage from a 
privy known to have been used by two persons who 
recently had typhoid fever. 

The principal facis, so far as can now be de- 
termined, relating to the epidemic illustrate the 
danger which besets many, if not most, communities 
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and individuals so clearly that they are set forth 
in detail below: 

On Feb. 13, 1894, a son (and later a second son) 
of the milkman referred to just above, who lives in 
the township of Verona, which adjoins Montclair, 
was taken sick with typhoid fever. On Feb. 18 
a Montelair physician was called in and on or 
about Feb. 21 he diagnosed the first case as ty- 
phoid fever and ordered the stools of the patient t» 
be buried. 

On March 2 Dr. R. P. Francis, the Montclair 
health inspector, visited the farm and at once in- 
formed the state dairy comm’ssioner of the situa- 
tion, who in person or by deputy inspected the farm 
on the next day, pronounced the cows all right and 
took away samples of the milk, telling the dairy- 
man, so the latter states, that there was no danger 
to his milk provided it was not handled by the per- 
son or persons tending the typhoid patient. 


About four weeks after the Montclair health in- 
spector visited the farm a case of typhoid fever 
in Montclair was brought to his attention and upon 
investigation it was found that the patient lived in 
a house supplied with milk from the above-named 
farm. About April 2 the milkman was _ notified 
not to deliver any more milk in Montclair and since 
that time has not done so and is under close watch 
to prevent such action, even if he were inclined to 
it, which does not appear to be the case. 


Up to the development of the case of typhoid on 
the milkman’s route the Montclair officials had no 
jurisdiction over the dairy in question and after the 
case and its cause became known could only pro 
hibit the delivery of the m‘lk in Montclair. Upon 
notification by the Montclair officials a representa- 
tive of the state board of health quarantined the 
whole milk supply and a similar quarantine is now 
in force by the state dairy commissioner and (so 
far as its jurisdiction extends) by the Verona town- 
ship health board. 

Coming now to the cause of the epidemic, a visit 
by the writer to the dairy farm on April 17, in 
company with Dr. J. S. Brown, town physician of 
Montclair, showed by inspection of the premises 
and by questioning the dairyman that before the 
first typhoid patient in the milkman’s family took 
to his bed, but while capable of conveying the dis 
ease to others, he had used in common with the 
other occupants of the house an ordinary country 
outhouse, located only some 60 to 70 ft. from a 
well said to have been used for SO years to sup- 
ply the family living on the premises. 

The ground about the well and privy falls toward 
the east, the well being several feet lower than the 
privy, lying not directly down the slope, but con- 
siderably south of east. On April 17 the writer 
found the privy pit filled with water to the ground 
surface and the chances of a comparatively speedy 
passage of contaminated ground water from the 
privy pit to the well seemed very good. It is ad- 
mitted that the water from the well was sometimes, 
though not always, used for washing the milk 
bottles and cans, but it is stated that cistern water 
was also used. 


Neither the state inspector nor the Montclair 
physician who pronounced the case to be typhoid 
fever seemed to recognize the fact that the privy, so 
near to the well, had been used by the patient while 
in the incipient stage of the disease, thus endanger- 
ing the well water and through it all the customers 
on the route of the milkman. Or if the physician 
recognized it and was the means of bringing the 
danger to the attention of the local and state in- 
spectors, the latter, who alone had authority to 
act in the matter previous to the outbreak of an 
epidemic, seem to have done nothing to prevent the 
continued use of the well and delivery of the milk. 


A bacteriological analysis of the milk from this 
dairy has shown the enormous number of 2.187,00) 
bacteria per cu. em., while the water from the well 
has been analyzed and pronounced unsafe. 

The results of the epidemic thus far indicate: 


(1) Absolute ignorance (probably this rather than 
indifference) on the part of the dairyman as to the 
sanitary principles involved in connection with his 
water supply and its relation to his milk business: 
which suggests the necessity of frequent and thor- 
ough inspection of all dairies and all water supplies 
connected with dairies supplying milk to cities and 
villages, especially in metropolitan localities. 
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(2) Possible negligence on the part of the physi 
cian who attended the first case on the Verona 
farm in that he did not give warning of the danger 
of contaminating the milk supply. but it is reported 
that he left town before the case was far advanced. 


(8) An apparently gross failure on the part of th 
state inspector to do his full duty and at once 
quarantine the supply or prohibit the use of the 
well, at least without boiling the water; but there 
may be palliating circumstances not yet brought to 
light, and in any case only a small annual appro 
priation is available for the inspection of all the 
dairies in New Jersey. 

(4) The epidemic is one of the strongest and most 

complete links in the chain of evidence that must 
eventually banish from the minds of the remaining 
skeptics all doubt as to the germ theory of disease 
and that the water supply is the almost inevitable 
means of primary infections of typhoid fever an| 
some other preventable diseases. 
(5) There still remains for sanitarians a vast 
amount of work to do, both professional and edu 
cational, before the health of our mun cipalities 
will have even an approach to adequate protection 
from absolutely unnecessary sources of danger. 
Montelair is a popular suburb of New York and 
this epidemic, coming as it has just at the house 
renting and buying season, and just as the city 
people arelooking about f r nearbysummer boarding 
places, will in itself cause a pecuniary loss many 
times in excess of the cost of putting in a proper 
water supply for the dairy in question, or of pre- 
venting milk from such farm houses from being 
sold. It should be added, however, that since th» 
milk in question is no longer delivered in Mont- 
clair the feeling which will cause the above is more 
of sentiment than of reason and those who stay 
away from Montclair on account of this epidemic 
may be subject to far greater danger to health or 
life where they now live. 

But of infinitely more importance than the dol- 
lars and cents which may be lost as set forth 
above, are the sorrow and suffering caused by th» 
needless sacrifice of six lives and the 46 additional 
cases of sickness which did not result in death, but 
some of which may yet terminate fatally. With 
such thoughts in mind it seems almost out of place 
to consider for a moment the mere financial loss 
mentioned above, or the great expense to the com 
munity caused by these absolutely unnecessary 
cases of sickness and death; but, unfortunately, ap 
peals to the pecuniary phases of the subject are 
necessary in order to influence many people and to 
bring about the realization of the higher aims of 
sanitary science. 

In conclusion, we say, let every city and town, 
hamlet and household, guard well the purity of its 
water and its milk supplies, for whatever the cost 
the results which may be attained are worth it. 
We are doubtless at the dawn of a great era of 
sanitary reform, but only untiring, and far too often 
thankless, zeal and work will bring about the de 
sired ends. 


LETTERS TO THE EDITOR. 


WATER AND SEWAGE PURIFICATION BY OZONE. 


Sir: Apropos of Professor Drown’'s excellent article 
in Engineering News of March 22, 1894, dealing with 
“Electrozone’’ and the purification of water, it ts in 
teresting to note the results of certain experiments 
with ozone, lately published in “Annales de !'Ins'. 
Pasteur.’ It appears that ozone is antiseptic only 
when present in the air. to the extent of 0.1 by 
volume, and that all antiseptic action ceases when 
the proportion of ozone falls below that figure. 

Yours very truly, William P. Mason. 

Rensselaer Polytechnic Institute, 

Troy, N. Y., April 10, 1894. 





*“ SEWAGE TREATMENT AND DISPOSAL.” 


Sir: I am exceedingly obliged to you for your very 
kind notice of my book on “Sewage Treatment and 
Disposal”’ in your issue of March 8, 1894. May I say 
that I did not think you would have suspected in it 
any ‘partisan’ tendency? I endeavored to be very 
impartial, and I have no pecuniary interests in my 
mind as a motive for writing my book or in studying 
the question. 


I should be very much obliged if you will kindly mak« 
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a correction in your next issue to the effect that | am 
no longer Chairman of the Standard Sewage & Water 
Purification Co.. Ltd., baving withdrawn my interest 
and my process from that company last year 

Yours truly, Thomas Wardle 


Leek, England, Mareh 30, 1S04 


(In reviewing Mr. Wardle’s book we called at 
tention to the fact that the author had a “process,” 
and that he favored chemical treatment, in connec 
tion with which this process would be usd, if used 
at all.— Ed.) 


——.__ 


MINIMUM GRADES FOR STRBETS 


Sir: In your issue of March 1, under the head of 
“Notes and Quer'es,"” G. A. C. wants to Know how flat 
a grade has been successfully used on streets; how 
storm-water is disposed of on these grades; how often 
eatch-basins are put in, and whether the grade of th 
gutter berween catch basins is ever greater than the 
eurb grade. 

As you call on readers from far Western towns to 
auswer him, I will call his and your attention 
Seventh Ave. above Central Park in New York city 
This really grand drive, for more than 144 miles above 
the park, has a grade of less than 3 ins. to 100 ft.; and 
as every one who drives at a'l for pleasure in New York 
knows, is always in as goml order as any street in the 
wor'd. The storm-water runs into cateh-bisins at the 
street corners, the streets being spaced 20 to a mile 
and the gutters have the sume grade as the street 

My authority is a printed book, “Memoranda of E'e 
vations, New York City,"’ ISS3, which is much used 
by employees of the New York Department of Pub 
Works, and from which the height of almost any street 
intersection can be fund 

As a contrast to this, my little book gives the eleva 
tion of 116th St. at Ninth Ave. as 30 ft. and at Tenth 
Ave. 158 ft. Yours truly, John F. Ward, 

Chief Engineer, South Gila Canal Co 

Sentinel, Ariz., March 30, 1804 


__ 


THE OWNERSHIP OF SURVEYS 

Sir: I read, with considerable interest, the extract 
from Professor Raymond's paper and your editor‘al 
on the “Ownership of Surveys” in Engineering News 
of March 22. I am at present engaged on a piece of 
work where the lack of notes is particularly aggra 
vated. The engineers who make the land surveys in a 
certain town but a few miles from New York, in fact 
a suburb of the city and having a population of about 
4,000 people, charge by the lump sum for each piece 
of work. Recently some differences 








of opinion arose 
between the authorities and some property owners re 
garding a certain street, of which the grading had 
just been completed. I was engaged by one of the 
property owners to investigate the question, and on 
applying at the proper offices was informed that all 
notes, cross-sections, and detail material were the pri 
vate property of the engineers, and could not be seen 
Nothing was on file but a profile of the center line of 
the street in question, and that gave exceedingly 
meager information. It was not until legal proceed 
ings Were suggested that the engineers consented to 
allow a copy of the notes to be made. On calculating 
quintities, I found that my results varied materially 
from the totals filed, about 10%, and on requesting the 
engineers to meet me and compare results, in order to 
discover the source of the discrepancies, was met 
first with the rather surprising statement, that all the 
calculations, cross-section plottings, and data, excep 
the tofals as filed, bad been destroyed immediately 
after use; second, with the statement that they were 
so» busy with other work that they could not find 
time to comply with my request, though it would re 
quire but about 15 minutes. 

These same men are not only the engineers for the 
town above spoken of, but also for a city of cons d 
erable size. As I happen to live in the town, 
things becane a matter of considerable interest. and 
upon investigation I find that though the entire town 
has been monumented at public expense and mapped 
there is nething on record showing that there are 
any monuments, let alone giving their locat'on or ref 
erences. Much work has been done, of which there 
are not even any plans, or at most very incomplete 
plans on file, though ample fees have been pa'd foi 
the work, to cover the most complete records. 


these 


The entire engineering records are in the same shape 
The excuse that is now offered is, that “it has not 
been the custom of the engineers to file the notes or 
other data,"’ neither does it seem to have been their 
custom to file complete plans or maps. 

In this case, the sole object sought for seems to be 
to impress the authorities more with the appearance 
of the maps and profiles than with thelr value, as the 
lettering is very well done and quite conspicuous, and 
from appearances it would seem that more time has 
been spent on the titles than on the rest of the work 
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While neat work is always creditable and to be de- 
sired, fancy lettering at the expense of valuable data 
is a waste. 

It seems to me that if your paper would continue to 
agitate the question, and if reputable engineers would 
take up the matter in earnest, much good might be ac- 
complished. Engineers who are guilty of such prac- 
tices, it seems to me, should be shunned by their fel- 
low-members in the profession. I would suggest that 
some good could be accomplished by making such 
practices a cause of expulsion from membership in 
the various engineering societies throughout the coun- 
try. Yours very truly, Engineer. 

New York, March 24, 1894. 


SEWALL FALLS DAM ACROSS THE MER- 
RIMAC RIVER NEAR CONCORD, N. H. 
By Daniel Ulrich. 

The original survey for the Sewall Falls Dam 
was made in the winter of 1883-4 under the per- 
sonal supervision of Mr. John R. Freeman, M. Am. 
Soc. C. E., of Boston. More than 60 years ago, or 
about the year 1830, a dam was partly built across 
the Merrimac, about 800 ft. below the present site; 
but it was abandoned before completion on ac- 
count of financial troubles. Its purpose was to 
supply water for a canal between East Concord 
and Lowell; but the projecting and building of the 
Concord & Montreal R. R. threw cold water cn 

the canal scheme. 

In the spring of 1892 Mr. Geo. F. Page, of Con- 
cord, interested himself in the work and with sev- 
eral gentlemen of prominence in Corcord organized 
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the Concord Land & Water Power Co., the charter 
of which was filed in July, 1892. A stone dam 
was at first proposed and designs for it were made 
by Mr. Hiram F. Mills, of Lawrence, Mass. But 
owing to the expense and some other objectionable 
features, this design was abandoned. Mr. E. F. 
Smith, of Philadelphia, was called in consultation 
and the present dam was designed by him and con- 
structed under the supervision of Mr. Daniel Ulrich, 
of Newark, N. J., as engineer in charge. 

The contract was let on July 20, 1892, to Mr. 
Wm. H. Ward, of Lowell, Mass., and the work 
was carried to completion in August, 18938, when the 
first water went over the dam. The contract price 
for the dam complete between abutments was 
about $120,000. During construction Mr. Ward had 
three severe floods to contend with, also one of the 
severest winters ever known in the localit”® A good 
general idea of the structure can be obtained from 
the accompanying illustrations, Fig. 1 showing a 
partial plan and elevation and a section of the 
dam, while Fig. 2 is a view of the structure as it 
was nearing completion, and Fig. 3 is a view after 
completion. Fig. 3 shows the effect of the peculiar 
form of the overfall upon the falling water. The 
dam is 497 ft. long and was built in sections under 
the protection of the cofferdams, commencing on 
the east side of the river with a section 141 ft. 
long, then on the west side with a section 137 ft. 
long. Sluiceways were left in these sections to 
carry the water while the center sections were 
being placed. The several center sections were 
S88, 60 and 65 ft. In building the dam the first 
work was to place across the river two lines: of 
log cribs, each 16x30 ft. and from 4 to 10 ft. 
deep. These were spaced about 32 ft. c. to c., and 
were filled with stone. Upon these cribs was built 
a trestle carrying a double-track standard gage rail- 
way, over which was hauled the material for the 
dam and the east abutment. These log cribs were 
also used as the support for the stringers and 
sheet piling for the upstream side of the cofferdams. 

The completed dam consists of timber cribs filled 
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with stone. The cuts are built of 12x 12-in. hem- 
lock timbers except the upper course of timbers, 
which are of Southern pine. The ties are 10x 10- 
in. hemlock fastened with % and 1-in. square drift 
bolts, 20 to 30 ins. long. The ties and stringers 
form pockets about 8 ft. square, which were hand- 
packed with stone. The spaces between the tim- 
bers were packed with granite chips. The bottom 
of the river was hardpan, containing cobbles and 
large boulders, In many instances the timbers of 
the crib were tied to the larger boulders. : 

The sheet piling was 3-in. and 4-in. hemlock 
plank, 8 ins. wide, run on edge through a Daniel's 
planer, so as to assure a tight joint. The sheet 
piling was placed in trenches and driven by hand 
mauls to a bearing, and the trenches were then 
packed with gravel. 

The comb and slopes of the dam are covered with 
+x 12-in. Southern pine plank, spaced \% in. apart, 
while the aprons, as shown in Fig. 1, are covered 
with 5-16 x 12-in. steel plates, spaced % in. apart. 
The spacing of plank and plates is done to allow the 
water to saturate and keep the entire structure 
free from rot. The use of steel plates instead of 
plank to cover the aprons is a new feature of con- 
struction employed because it is almost impossible 
with a heavy flow of ice to keep plank on the 
aprons. The steel plates are fastened to the South- 
ern pine stringers with % x 8-in. round spikes hav- 
ing counter-sunk heads to make a smooth surface 
and offer no resistance. The comb is also protected 
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The work done on the abutments, ete., includ: 
12,036 cu. yds. of foundation excavation; 225 M 
ft. B. M. hemlock foundation timber and she 
piling; 4,267 cu. yds. rubble masonry; 428 cu. yi. 
first-class masonry; 276 cu. yds. concrete; 3,000 oy 
yds. puddling; 46 tons old rails; 46,000 brick 1|ai 
in Portland cement; 21,500 cu. yds. canal excay, 
tion. The whole cost of the work done by Mr 
W. H. Ward amounted in round figures to $175,0:") 

The head-gates were designed by Mr. J. R. Fre. 
man, M. Am. Soc. C. E., of Boston, Mass., an, 
were built under the supervision of Mr. Ulrich }, 
Mr. Ward, who did the foundation and masonry; 
work, ete. The Rodney Hunt Machine Co., «: 
Orange, Mass., made and placed the gates am 
hoisting apparatus. There are five gates, opening 
10 ft. square, and 2x 5-ft. wicket gates to fill th 
canal so as to take off head and allow the larg:r 
or main gates to be hoisted. 

The contract for finishing the canal, building th, 
canal protection, water weir, power house ani 
tail race was let to H. E. Fletcher & Co., of Wes: 
ford, Mass., the total cost of this work being 
$75,000. : 

The canal, with normal water level, will be 6) 
ft. wide at the surface, 10 ft. at the bottom and 11 
ft. deep and is 1,288 ft. long. It is protected bh) 
cribwork and sheet piling on the sides and eventu 
ally a stone wall will be built on the cribwork to 
protect the banks. The excavation of the canal t, 
build the banks was in a fine sand with som: 
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FIG. 1. PLAN, SECTION AND ELEVATION OF SEWALL FALLS DAM, NEAR 
CONCORD, N. H. 


with 5-16-in. steel plates, shown in Fig. 1, rounded 
to offer no resistance to ice, logs and drift. The 
back of the dam is vertical, a new feature for a 
New England structure. Against this back gravel 
was filled in obtained from a bank within a few 
hundred feet of the dam site. The gravel was 
placed with a slope of 4 to 1. 

As to the durability and cost of this structure, 
judging from similar dams built by the Schuylkill 
Navigation Co., it will last from 50 to 60 years 
with very little outlay for repairs, while its original 
cost was about three-fifths ofthe projected stone dam. 

The work on the abutments, guard wall, protec- 
tion wall, head-gates and part of the canal was 
done by Mr. Ward, mostly by the cubic yard, out- 
side of his main contract. The work done on the 
dam involved 5,650 cu. yds. of excavation; 780 M. 
ft. B. M. of hemlock timber; 260 M. ft. B. M. of 
Southern pine; 15,355 eu. yds. stone filling; 239 
tons of iron and steel plate; 4,050 cu. yds. of 
gravel filling. 





gravel; but as the normal height of water does not 
go above the natural ground level, there is very 
little danger of a break. 

The waste weir is built of rubble masonry, a! 
lowing a waterway of 50 ft., with flashboards held 
in place with T-irons and protected from the over 
flow by a slope of hand-packed stone filling and on 
the upstream side by more puddling. 

The power house is a building 40x 150 ft. on 
the inside, built in a most substantial manner, with 
a timber sub-foundation on hardpan, rubble masonry 
foundation walls and a superstructure of 20-in. 
brick walls. The rafters and sleepers are of 6 x 16 
in. Southern pine. The floor is of 4in. pine, cov- 
ered with 1l-in. maple. The roof is of 3-in. pine, 
covered with 1 in. of lime mortar, above which is 
1-in. flooring and then a five-ply felt and tar roof. 

The hydraulic machinery consists of four pairs of 
39-in. horizontal turbine wheels, with a head of 
16 ft., making 129 revs. per minute, and giving 
134.54 HP. for each wheel, or a total of 1,076.32 
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HP. This is only one-third of the entire power, as 
the total hydraulic power of the water passing over 
the dam ranges from 3,000 to 5,000 HP., and this 
may be increased by placing flashboards on. the 
dam, making the head 19.5 ft. instead of 16 ft. 
The turbine wheels were made and placed by the 
Rodney Hunt Machine Co., of Orange, Mass, 
There are also an additional penstock and draf: 
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t.; from cone t; a small round belt transmits the mo- 
tion over guide pulleys t,; vertically to the pulley 5), 
which turns a shaft in a bracket secured to the beam; 
the grooved pulley 8, being so placed that the belt 
pulls exactly in line with the balancing pivot of the 
beam, and thus no irregularity in the tension of the 
belt during the test has any effect on the sensitiveness 
of the beam. From the pulley and its shaft S the mo 
tion is further transmitted to a small friction pinion 


. 





Thus far, we have described the apparatus for re 


cording the amount of stress at which a specimen 


breaks There are, however other matters of he 
havior of the material tested which a of as much 
or even greate importance to the engineer, such as 
the yield point and the elongatior This data. especially 
the point at which yielding commences, is and has bee 

obtained in a very crude and unsatisfactory way, and 
na great isure bas be« ft enti ! dis 
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tubes in the building for enlarging the capacity of 
the power house as business increases. It is ex 
pected that mills will be built on the property at 
a later date. 

The water was turned on the wheels for the 
first time Feb. 28, 1894. The company at present 
supplies nearly 300 are and 5,000 incandescent 
lights, over 400 HP. for motors, and 30 KW. of 
current for heating and cooking apparatus. 

Mr. H. J. Odell is treasurer and general man 
ager of the company and Mr. E. F. Carpenter is 
the electrician and superintendent of the plant. 


TESTING MACHINES AND TESTS OF 
MATERIALS. 


At the informal meeting of members of the Ameri- 
can Society of Mechanical Engineers on April 
11, Mr. Tinius Olsen read a paper describing the 
Olsen autographic testing machine. The follow- 
ing is an abstract: 


Fig. 1 is a general elevation of an Olsen testing ma- 
chine of 200,000 Ibs. capacity, having an automatic 
arrangement for moving the poise. The ends of the 
specimen to be tested are secured by wedges in the 
cross-heads B and ©. The lower and movable cross- 
head © is secured to four screw-threaded rods, D, tu 
which a vertical motion is imparted by a train of 
gearing in the base of the machine. This gearing is 
driven by power from the countershaft and pulleys T 
and U. The upper cross-head B rests upon four 
quarter section columns, A, which are supported on the 
scale platform E. Platform B rests on the scale 
levers F F;, which communicate the pressure exerted 
on the platform E through the intermediate lever Fy. 
to the beam, where the pressure is balanced and re- 
corded. In many machines the adjustment of the 
poise q is done by the operator turning a hand wheel 
placed in front of the stand Ie. In the machine shown 
in Fig. 1, however, the arrangement shown is for the 
automatic movement of poise q. This is accomplished 
by a belt driven from the hub of the pulley U at V; 
this belt runs vertically to and over guide pulleys y, 
then horizontally to the speed regulating cones t; and 





in the dial casing 3; this friction pinion is in constant 
motion during the operation of the machine. On top 
of the beam is seen half of a very large pitched screw 
4, for moving the poise; this screw is extended into 
the easing 3 and on the end is secured a large dise and 
dial, which shows to the operator the smaller and 
fractional readings of the stress exerted on the speci 
men. The dial plate which is secured to the end of 
serew 4 is made to revolve by causing contact between 
it and the constantly running friction pinion, thus 
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VIEW OF SEWALL FALLS DAM WHEN NEAR COMPLETION 


cretion of the operator, there having been no means 


for its correct, practical determination The drop 
of the beam, which is used, and is very marked fon 
many soft iron and steel specimens, is for others net 
so marked, and for still other grades and compositions 
of materials it is utterly untrustworthy 

To make the machine indicate clearly and 


takably 


unmis 
the yield point and the elongation has been 
my object for many years. Half a dozen different 


systems for this purpose have been more or less com 





FIG. 3. 


turning the screw 4, which moves the poise q on the 
beam. This contact is effected by a lever, one end of 
which is the bearing for the friction pinion shaft, the 
other carrying an armature for an electro-magnet at 
5, the vibration of the beam making or breaking the 
current at 6 for the electro-magnet. When the beam 
rises, due to additional load, the contact is made, 
armature attracted, pinion put into gear, and the poise 
q moved forward until the beam descends and the con- 
tact is broken; at the same time the contact between 
the friction pinion and the dial plate breaks. 


VIEW OF SEWALL FALLS DAM AFTER COMPLETION. 


pleted but laid aside; not because each system would 
not work or could not be made to work, and thus in a 
great measure accomplish the object in view; but 
mainly because they became too complicated or were 
too liable to get out of order, or took too much time 
in their application to be of any practical value. From 
each attempt, however, some valuable points were 
gained which finally suggested and helped to develop, 
not only the best, but the least complicated of them 
all, and this device seems to be practically al! that“ 
can be desired for the purpose. It is simple in con- 











































































































328 


struction, easy to understand and handle, always ready 
for use, quick in its application, and not more Hable 
to get out of order than any other part of the machine. 

Referring to Fig. 2, 
the cylinder or drum 
axle; to this drum is 


on top of the beam is mounted 
li, which can revolve on its 
attached a sheet of paper, on 
which the object is to have the mechanism trace a 
diagram or curve line which will at the time 
show both the stress and the amount of yielding of 
the specimen. 

A pencil at 108 traverses the drum and paper in the 
direction of its axis; it is moved by the same screw 
which moves the polse 106, consequently any move- 
ment of poise also imparts to the pencil a correspond- 
jug amount of motion in the direction of the drum’'s 
axis; these distances form the ordinates to the traced 
curve and represent the stresses. The other motion 
necessary to form the curve must give abscissas repre- 
senting the yielding of the specimen, and is accom- 
plished by revolving the drum to correspond to sucn 
yielding. 

This yielding motion of the specimen is transmitted 
to the drum as follows: Starting at the specimen 4%, 
Fig. 2, two collars, 64, are placed upon it at a certain 
distance apart, say, 8 ins., as new genera'ly adopted. 
On the under side of the upper collar 64 are fingers, 83 
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FIG. 1. 


one on each side of the specimen, so arranged thar 
they will transmit the central motion of the specimen 
to the arm 83, which is pivoted for vertical motion ar 
88, Fig. 3; any vertical motion of the specimen or 
upper collar is thus transmitted to point 101, then fur- 
ther communicated by a cord or steel band to one end 
of the lever 97, which is pivoted at 98. This lever 97 
is place¢ in a vertical plane under the edge of the 
balancing pivot of the beam. 

Starting again at the specimen; on the lower collar, 
64, is placed another pair of fingers, $2, which, in the 
sume manner as the upper fingers, transmit any ver- 
tical motion of the specimen to the vertical rod 87, 
Figs. 2. 3, and 4. The lower fingers, S82, can be a 1- 
justed anywhere along the vertical rod &7, so as to be 
in proper place for the length of specimen operated 
upon. 

The vertical rod is attached by a pivot to one end of 
the bar 74; the other end is supported on a pivot at 
DO, and at a point, 99, on this bar, in the vertical pline 
of the balancing pivot of the beam, is attached a band 
or cord, 95, which first runs down and over a pulley, 
96, in the end of the lever 97, then up and over the 
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guide pulley 99 to the enlarged part of the shaft 100 
for the reeording drum, Thus the vertical motion of 
the specimen of the lower collar, 64, on the specimen, 
is communicated to the recording drum, imparting 
motion to it, or causing it turn on its axis, 

The function of lever 97, which has one end con- 
nected to the fingers resting against the upper collar 
on the specimen, and on the other end of which is the 
pulley connecting to the fingers resting on the lower 
collar, is to separate the motion of the specimen as a 
whole from that motion of deformation which takes 
place in it between the collars. Thus, the motion 
taking place either in or by the heads of the speci- 
men is not transmitted to the drum. 


General discussion of the subject of tests of ma- 
terials followed the reading of this paper. The 
following is an abstract: 


Mr. Gus. C. Henning.—In selecting steel for boilers, 
especially for locomotive boilers, the inspector should 
look for a peculiar marking which will appear on the 
test piece if the metal has the desired quality. This 
marking consists of a series of faint lines running 
criss-cross and intersecting at the same angle. Some 
eall it the skeleton of the steel. When this marking 
is found in an open-hearth steel specimen, and the 


— = a 


other results of the test are satisfactory, the inspector 
may rest assured that the steel is the best metal for 
boilers that can be had, Why steel with this marking 
should give results, no one knows, but many 
years of experience and investigation haye shown it to 
If steel is entirely uniform and the test 
piece shows no marking of any kind, it is unsuited for 
It will break and crack, and become “mushy” 
or boneycombed, and if kept in service long enough 
will go all to pieces. Again, good betler steel shoula 
sudden reduction at the fracture, there 
should be «a gradual reduction, and the occurrence of 
even a slight shoulder on the contracted part shoula 
cause the steel to be looked on with suspicion, 

The diagrams shown by Mr. Olsen are remarkably 
good, especially showing the tests of timber 
specimens. It would be an improvement, however, if 
the elastic curve could be automatically drawn on a 
larger scale, or magnified. Mr. Olsen's present mua- 
chine magnifies the actual distortion of the metal 
five times: but if this were magnified to a much 
greater the curve would record every minute 
characteristic of the metal and the effect of each bir 


good 


be the case. 


bollers, 


not show a 


those 


scale, 
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of work done upon it. 
vol. 13, p. 572. 

Prof. A. Mariens, of Berlin, has devised an ingen 
ous apparatus for mognifying the elastic curve photo 
graphically. He simply throws a ray of light from , 
little mirror on a sensitized film. The room is dark 
except for that ray of light, and having the mirro, 
move in one direction by the motion of the weight, tn. 
position of which determines the load on the speci 
men, and the revolution of this very small mirror 
throwing the beam of light across the sensitized fi): 
draws a photographic diagram rather unique. Hy 
makes a diagram of these minute extensions. A), 
other thing he has done is to magnify the extension. 
within the elastic limit which are less than 0.01 in, j), 
actual size. He has a little apparatus consisting of . 
movable glass plate and the specimen moves a dj, 


(See Trans. Am. Soc. M. i 





Fig. 3. Arrangement of Lovers for Recording D: 
formation of Test-Piace. 


mond point. That diamond point engraves a fine lin: 
on the glass and it is so small that the head of a 
pin will more than cover the whole diagram. He puis 
that plate in a lens and projects it on a screen. 

Mr. J. Sellers Bancroft.—We have been working on 
a recording apparatus which magnifies the scale of tne 
elastic curve a little over 1,000 times. We have 
made a number of experiments, and it looks as thouzh 
we should succeed in accomplishing something. [ pe 
lieve that the shape of the curve before the yield 
point is reached is the most important matter to be 
ascertained. 

Mr. A. E. Mitchell.—At what speed should a tesr 
ing machine be run? If a plate is tested on a certain 
machine, it will give us results like the specification: 
if tested on another machine at different speeds, wi 
will get different results. We will accept the materia 
on the test given on one machine, and on the other we 
will condemn it. - 

Mr. Henning.—If you test soft steel, especially basic 
steel, it does not make any difference what speed you 
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Fig. 4. Mechanism for Transmitting Streton of 
Test-Piece to Recording Drum. 


test at 
about 


within your capacity of observing anything 
the test. Of course, it is well known that in 
the Carnegie Works you test so fast that you simply 
take the man’s word for it that it carried that much. 
But if you know your business, you do not let them 
run a machine so fast. There is a reason why the 
machine should show higher results when you ran 
very fast, and that is, you apply so much momentum 
through the test piece on to the beam, which is of 
considerable mass, that it will always keep carrying 
more. When you come to a rest the machine balances 
all right. But as you keep on running, the weight 1» 
always ahead of the load you have on the test plecc. 
and the faster you run the further the weight will be 
ahead of the load. in order to counteract the mo- 
mentum due to the increase of the force applied. If 
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you apply the same force, the momentum in the beam 
will be the same. There is always an increase of 
force applied. Hence, there is always an increase of 
momentum, which must always be counterbalanced ,by 
a slightly advanced position of the weight. But if 
you run as fast as 2 ins. in one minute on the ord- 
nary soft steels, you will not find any difference. 
When you test boiler steels; which have different qual- 
ities altogether from the soft steels, there you find 
considerable difference. You can run the Emery ma:- 
chine as fast as you please. Of course it takes the 
greatest skill to keep the Emery indicator floating be- 
tween the marks. But so long as that indicator comes 
floating between the marks, you have always got the 
load on that is indicated by the machine. If your 
machine is running so fast that you cannot observe 
every point about it, it is going too fast. I simply see 
how the machine behaves, and if it behaves well I let 
them run a little faster. 

Professor Hutton.—Not long since a firm wanted 
to send some copper for fireboxes to the Baldwin Loco- 
motive Works, who were going to send some furnaces 
to South America, where they have a fondness for 
copper. They wanted some unprejudiced party to say 
what the copper would do. The requirement was- 
streteh 25%. and tensile strength 35,000 Ibs. We were 
running at that time on the old Fairbanks screw ma- 
ehine and I found it impossible to obtain the 35,000 
Ibs.. but I could get 35 to 40% stretch right along. 
I finally told these gentlemen that I thought the Fanr- 
banks machine was not the one to test this piece on. 
So they took the specimen down to the Postoffice and 
got Mr. Starbuck to test it, and got the required ten- 
sile strength all right. The specifications were evi- 
dently based on a hydraulic machine. There is some- 
thing, | am sure, in the manner at which the speed is 
made beyond this mere inertia of the beam, which, of 
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FIG. 2. OLSEN TESTING MACHINE WITH AUTOGRAPHIC ATTACHMENT. 
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course, does enter as ai problem when two tests 
are made at nearly the same speed. But where there 
is a great difference in the speed, | think the material 
eones in 


Mr. Henning.— If you test material immediately after 


it comes from the rolls, it will be decidedly weaker 
than if you kept it lying idle from 12 to 24 hours. 
better rolling mills never give vou a 


Our 
piece, especially 
thin shapes of plate or small bars that have not had a 
chance to recover after being rolled If you take a 
sample from a plate as it comes from the roll it will 
hot give the ultimate strength, nor will it show the 
elastic limit or elongation, within a very 
amount. So it is often a 


considerable 
question of rejection or ac 
ceptance whether vou allow the material to rest awhile 
before you test it, or whether you test it fresh from 
the rolls, 

Dr. Emery.—We frequently do not stop to think 
that wire-drawing is continually extending the mate 
rial beyond the elastic limit, and that that really does 
vive the material greater strength, as far as tensile 
strength is concerned, at the sacrifice, undoubtedly, of 
elongation and ductility, and that is an object lesson 
which should prevent us from making the remark, as 
many do, that material has heen overstrained. Ma 
terial can be overstrained to its advantage. A 
riveted structure, if it is properly riveted, if it’ 1s 
pulled so that everything is pulled together, is a better 
structure than it was before this so-called overstrain- 
ing. As a matter of course, if it is pulled out of shape 
in any way, a different law comes in. 


The artesian well of the Winchester Repeating Arms 
Co., at New Haven, Conn., is to be abandoned, after 
having reached a depth of 3,800 ft., as there is little 
prospect of striking the required quantity of water. 


A new Atlantic cable, from Nova Scotia to Ireland, 1s 
to be laid by the Commercial Cable Co.'s steamer 
“Faraday."’ It will be 2,000 miles long, and the vessel 
will lay the two shore sections first and then the deep 
sea section. The cable was manufactured by Siemens 
Bros. & Co., of Londen, much of the copper being far 
nished by the Roebling Wire Works, Trenton, N. J. 
An improvement of 3344% in speed of transmission be 
yond that of the other cables of the company is guar 
anteed, which will insure transmission at the rate of 30 
words a minute. 


The Cape Cod Canal project is once again before the 
Massachusetts legislature. Mr. Arthur Lord has asked for 
an extension to Dec, 1, of the time in which the cash for 
feit to construct the canal shall be paid! He asserted 
that the company would surely bui'd the canal if 
given the chance, and read a proposition from a New 
York firm of bankers agreeing to furnish the capital, 
provided the state would lend its aid by taking &3,750,- 
000 in bonds in exchange at par for 60 years 3% state 
bonds, the difference of 2% to constitute a sinking fund 
for the retirement of the state bonds. A forfeit of 


$200,000 was offered immediately as a guarantee of 
good faith. 
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(Readers are invited to contribute items concerning new con- 
struction of interest to engineers or contractors for insertion in 
these columns. Those using these ges for information are 
informed that announcements of calla lor proposals are insert- 
ed but once, and are not repeated from week to week.) 


RAILWAYS. 
East of Chicago—Existing Roads. 


CHICAGO & SOUTHEASTERN,.—John Yangor is re- 
ported to have 200 men and 80 teams at work hear 
Anderson, Ind., on the extension to Muncie, which is 
expected to be completed by June 1. 

SOUTHERN PENNSYLVANIA RY. & MINING. 
This company has located an extension from its ter- 
minus at Richmond, Pa., to Mt. Dallas, Bedford Co.,51 
miles, and has begun proceedings in Fulton county for 
the condemnation of a portion of the unfinished road- 
bed of the South Penn Ry. Co., over which the new 
road will be constructed. Judge McLean appointed 
viewers to assess the damages to the South Penn Ry., 
and set May 7 as the time for them to meet. The new 
road would require several tunnels, the longest bein 
6,720 ft. in length and the shortest 3,620 ft. This roa 
is operated by the Cumberland Valley. 


SOUTH JERSEY.—U. 8. Lutz, Ch. Engr., informs us 
that the construction of the Cape May extension of this 
railway is progressing as favorably as possible under 
the circumstances, injunctions having been placed on 
the 8. J. R. R. Co. by the West Jersey R. R. Co., re- 
straining it from crossing at Wotvdbine, ;Cape May 
Courthouse and Burleigh. The track is being taid be- 
tween the contested points and when the question is 
legally settled all that will remain to be done will be 
to put in the crossing frogs. The company confidently 
expects to have trains ruuning into Cape May for the 
coming season, although this object is being bitterly 
contested by the W. J. R. R. at every point. 


Projects and Surveys. 


BRADY'S BEND & BUTLER.—The contract for build- 
ing that portion of the line from Brady’s Bend to Mil- 
lerstown, Pa., and a connection with the Pittsburg & 
Western, will be let in a short time, it is now stated. 
This new line, the * Railroad Gazette’’ states, will 
shorten the distance by rail from East Brady to Pitts- 
burg, some 20 miles. It will be about 12 miles long 
from a point on the north side of the Allegheny River 
directly opposite Kast Brady, Armstrong county, and 
extending westerly and southwesterly to a point about 
tive miles north of Butter. The road is projected by 
J. G. Gillette, New York, who purchased the property 
of the Brady Iron Co. some months ago. 

CARBON LIMBESTONE.—Incorporated in Pennsyl- 
vania to build a steam railway from the terminus of the 
Mahoning State Line R, R., on the line of Pennsyl- 
vania and Ohio, south 2 miles to a limestone quarry; 
capital stock, $20,000; Pres., Jas. H. Reed, Pijtsburg, Pa. 

COLUMBUS, HOCKING VALLEY &ADAMS.—In- 
corporated in Ohio with a capital stock of $100,000, to 
parallel the Columbus, Hocking Valley & Toledo from 
Columbus to the coalflelds. The company expects to 
use a part of the roadbed of the Hocking Canal, 42 
miles long, a bill having been introduced in the legis- 
lature for its abandonment and lease to the new com- 
pan The incorporators are, FE. M. Poston, George W. 
aub, Andrew Bauman, Charles B. Cowen and Abraham 
B. Horne. 


OHTO.— Press reports state that this railway com- 
pay hes been incorporated with a capital stack of 
00,000, to complete the Findlay, Fort Wayne & West- 
ern, which was projected five or six years ago and 
a line graded to the Indiana boundary, and which was 
sold at Sheriff's sale April 7. The proposition now 1s 
to build a line straight across the state from a point 
12 miles south of Youngstown through Findlay, and 
eventually to Ft. Wayne. The incorporators are, Judge 
John H. Doyle and Charles T. Lewis, Toledo; George 
Lord Day, executor of the Astor estate and late of 
New York: H. F. Burkett, son of the supreme court 
judge, Findlay; and Charles N. Haskell, Ottawa. 
WATERVALE MFG, CO.—Leo F. Hale, Secy. of this 
company, Watervale, Mich., writes us as follows: 
This railway company is not yet fully organized 
There is six miles of the road surveyed, commenc- 
ing at Watervale, Benzie county, Mich., about 6 
miles south of Frankfort, Mich. The survey runs 
easterly along the south shores of Lower and Upper 
Herring lakes. The work of building has been com- 
menced by the company and it will go ahead with the 
same until the railway company is fully organized. 
It will be a standard gage road, and it is proposed to 
build through to Thompsonville, in this county, a dis- 
tance from here of about 16 miles, and there to con- 
nect with the Chicago & West Michigan Ry. 


Southern—Existing Roads. 

ARCADIA, GULF COAST & LAKELAND.—It is 
stated that new surveys will be commenced this week 
for the extension of this railway. The line projected 
will run from Lakeland to Boca Grande, Fla, 196 
miles, 

ATLANTIC, SUWANEE RIVER & GULF.—The con- 
struction of the extension of this road west from La 
Crosse, Fla., 35 miles, noted March 22, is about to be 
commenced, according to press reports. 

CHESAPEAKE & OHIO.—H. Frazier, Ch. Engr., 
Writes us concerning the reported extension up Guy- 
andotte River, that the company has made no surveys 
and will not Suild such an extension. 

HAST TENNESSEER, VIRGINIA & 
D. W. Lum, Ch. Engr., writes us that 
have been made for the reported 
Blockton, Ala., to Columbus, Miss. 

GAINESVILLE, ROCKY POINT & MICANOPY.— 
Jas. M. Graham, vice-president and treasurer, writes 
us that this road is projected from Gainesville, Fia., 
to Micanopy, by way of Rocky Point, 17 miles. It is 
an independent line and is being constructed by the 
company. Ab:out 6 miles have been graded and 4 
miles of track laid, over which freight is now 
being hauled. The work includes 1% miles of tres- 
tle, Pres. and Gen. Man., V. J. Heslong; Seecy., J. 
F. Bunch, Gainesville, Fla. 


HOLSTON VALLEY.—Robt. 


GEORGIA.-— 
no surveys 
extension from 


Wiley, Secy., Bristol, 


Tenn., writes us that the contract for building the 
Bristol to Holston Valley and thence to 
state 


road from 


Demaskur, on Virginia line, 30 miles, all in 
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Tennessee, was awarded to A. T. Smaliney & Co., 
Piney Flats, Tenn., and that 9 miles of the road 
have been graded. The tracklaying will soon be com- 
menced and this part put in operation. The bridge 
over the Holston River, will be 450 ft. long. Engr., F. 
Kerr Ffolliott, Bristol, Tenn. 
JAEGER BROS.—Jaeger Bros., 
are buildin 


Roderfield, W. Va., 
a tramway 3 miles in length for hauling 
logs to mill. Wooden rails are used. 

MIDDLE GEORGIA & ATLANTIC.-—Arthur Pew, 
Ch. Engr., Macon, Ga., writes us that the proposed 
extension from Milledgeville to Savannah, 140 miles, 
will be built as soon as money gets eas‘er. The road 
Will pass through or near Sandersville, Swainsborough, 
Statesboro, ete. The grading will be moderately light, 
with easy curves and grades. 


Projects. and Surveys. 

FLORLDA.—Roberts & Page, Seville, Fla., are re- 
ported as interested in a proposed tram lumber road. 

POINT PLEASANT, BUCHANAN & TYGART'S 
VALLEY.—It is stated that the construction of this 
railway will soon be commenced. It is projected to 
connect the West Virginia & Pittsburg and the West 
Virginia Central & Pittsburg, extending from Buck- 
hanan to Belington, W. Va. President Davis of the 
West Virginia Central & Pittsburg. is stated to have 
agreed to give some assistance in the construction of 
the line,: and Upshur county, W. Va., has voted to 
subscribe for $40,000 of the stock. 

TAMPA, CLEARWATER & GULF BEACH.--It is 
reported that the contract for the road, noted last 
week, has been awarded to Scott Walker, the con- 
struction to be commenced May 1. 


Northwest.—Existing Roads. 


CHICAGO & NORTHWESTERN.—Press _ reports 
from Lander, Wyo., state that it is believed that the 
Fremont, Elkhorn & Missouri Valley R. R. will be ea- 
tended from Casper to Ogden the coming summer. Ch. 
Engr. Rogers has filed a plan of survey in the Unitea 
States land office in that city, showing about 100 
miles of track in Fremont county. 

MINNEAPOLIS, ST. PAUL & SAULT STE. MARIE 

An official of this company is reported as stating that 
work will probably be commenced early this spring, 
on the extension of the road from Kulma, N. Dak., to 
Bismarck, a distance of about 100 miles. There are 


two circumstances, according to the St. Paul ‘Pio- 
neer-Press,’’ which tend to confirm the report that 
this extension will be completed without delay. This 


line has been successful in floating its bonds in Eng- 
land, and last fall it had engineers and surveyors at 
work northwest of Kulma. Fully one-half the distance 
between Kulma and Bismarck was graded six years 
ago, when a line from Aberdeen to Bismarck was be- 
ing laid out. Bridges and culverts were built, but no 
track laid, nor will any likely be laid for the 
present, as such a feeder would point in the wrong 
direction. But much of the work done on this line 
then will greatly reduce the cost and labor of extend- 
ing the line from Kulma. This was the main line till 


last year, when the evtension was built northwest 
from Hankinson. 

WISCONSIN & MICHIGAN,.—It_ is reported that 
Devereaux & Small, of Oconto, Wis., have the con- 
tract for grading the entire line of this road. 

Projects and Surveys. 
CHICAGO, PADUCAH & MBEMPHIS.—L P. Reed, 


Ch. Engr., St. Elmo, IIL, writes us that the contract 
for building this railway from Mount Vernon to 
Marion, Ll, 40 miles, has been awarded to Johnston 
Bros. & Faught, St. Elmo, and that the construction 
was commenced this week with 100 teams at work. 
Track-laying will be commenced about June 1 and the 
road completed by Nov. 1. Contracts for the remain- 
ing 52 miles, from St. Elmo to Mount Vernon, will 
be let in the very near future. The line will extend 
from Altamount, IIL, through St. Elmo, Salem, Mount 
Vernon, Benton, Marion, Vienna and Metropolis to 
Paducah, Ky., 150 miles, of which 7 are in Kentucky. 
From Marion to St. Elmo, 92 miles, the maximum 
grade is 1% and maximum curvature 3°. There will 
be no large tunnels or bridges. The line has been lo- 
eated from Marion to St. Elmo and nearly all of the 
right of way obtained. 


GALBPSBURG, ETHERLEY & EASTERN.—Incor- 
porated in Illinois to construct a railway from Wau- 
taga, Knox county, in an easterly direction through 
the coal lands of the Galesburg company, in Knox 
county, to a town site in the vicinity of said coal com- 
pany, to be named Etherley; principal office, Chicago; 
eapital stock, $150,000; directors, J. Frederick Brown, 
George C. Beal, Herbert T. Windsor, John E. Windsor 
and Byron A. Powers, all of Chicago. 

WISCONSIN.—The Sheboygan ‘Telegram’ states as 
follows: President Richards’ conference in Chicago 
with the capitalists who recently manifested a rea«a- 
ness to give this city additional railway facilities con- 
vinced him that they have given the matter some con- 
sideration. What they propose is to build a line from 
this city to Madison, where a connection can be made 
with the Illinois Central lines. Such a line would 
cross both the St. Paul and Wisconsin Central sys- 
tems, It is proposed to keep this an independent 
line and build the road from this city to Schlesinger- 
ville this summer provided that the cities and towns 
through which the line will go will extend a reason- 
able amount of aid to the company. 


STRBET AND ELECTRIC RAILWAYs. 


SKOWHEGAN, ME.—It is reported that an electric 
railway will be constructed this season between this 
place and Norridgewock. 

NATICK, MASS.—The Natick & Cochituate Ry. Co. 
has voted to increase its capital stock to $100,000 to 
provide for an extension to Newton Lower Falls. 

PEMBERTON, MASS.—The Hull & Nantaskhet St. 
Ry. Co. has been formed by J. O. Burdett, Hingham; 


Henry Norwell, Norwell, and others; capital stock, 
$14,000, 
SOMERVILLE, MASS.—The Malden, Medford & 


Stoneham Ry. Co. has been granted authority to ex- 
tend its line to this place, 

BROOKLYN, N. Y.—The Brooklyn, Queens County 
& Suburban R. R. Co. has awarded a contract for 25 
miles of 90-lb. girder steel rails to the Johnson Rail 
Co., at about $50,000. Contracts have also been 
awarded to the Pullman Car Co. and to the Lewis & 
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Fowler Mfg. Co. for 50 cars each. The compa 
about to equip its road with the trolley system, and 
bids _ soon be received for the work, according to 
reports. 


CORTLAND, N. Y.—Authority has been asked to 
change the motive power of the street railway to the 
trolley system. c 

LOCKPORT, N. Y.—The Niagara River Tramway 
Co., composed of local capitalists, has petitioned for » 
charter to stretch across the river a 2-in. steel} cable 
on which observation cars to contain 20 persons would 
be propelled by electricity; capital stock, $50,000. 

MEDINA, N. Y.—Capt. Lina Beecher, Buffalo, is try- 
ing to arrange for the construction of an elevated 
single-rail. electric railway, 40 miles in length, from 
Oak Orchard-on-the-Lake through Lakeside, Water 
fort, Eagle Harbor, Knowlesville, Medina, Shelby 
Alabama and Oakfield to Batavia. J. W. Holmes, Bn. 
tavia, has made surveys for a trial road 3% miles long 
from Waterfort to the lake, and it is stated that 
this will be built at once. 

POUGHKEEPSIE, N. Y.—An electric street raj! 
way company has been organized with a capital stock 
of $750,000, to construct a railway 30 miles in length, to 
connect the state hospital, Vassar College and fai: 
grounds with the city; also to run to New Ham 
burg and Wappinger Falls. 

SOUTH MOUNT VERNON, N. Y.—The trustees have 
granted a franchise to the Union R. R. Co., New York. 
for a line through Third St., to connect the lines at 
West Farms, with those in Mount Vernon and New 
Rochelle, making a total length of 18 miles. 

NEW BRUNSWICK, N. J.—The New Brunswick st 
Ry. Co. has been granted the right to operate its lines 
with electricity. 

CANONSBURG, PA.—The Canonsburg = Electric 
Light, Heat & Power Co. is about to extend its line 
to Houstonville, according to reports. 

LOCK HAVEN, PA.—The Lock Haven Electric Ry 
Co. has been incorporated with a capital stock of 
$100,000; Pres., Luther M. Patterson. 

OCHESTERTOWN, MD.—There is talk of an electric 
railway to Rock Hall, a distance of 13 miles; estimated 
cost, $65,000..—Surveys have been completed for the 
proposed electric railway to Queenstown, 20 miles. 

FREDERICK, MD.—The Frederick & Middletown 
Electric R. R. Co has organized by electing the follow 
ing officers: Pres., G. W. Smith; Vice-Pres., D. E. 
Kefauver; Secy., W. A. Sharetts; Treas., H. L. Ront 
zahn. 

CINCINNATI, O.—The directors of the Cinciainati In- 
clined Plane Ry. Co. are considering a proposed exien 
sion to Carthage. 

MELROSE, O.—It is reported probable that a local 
company will construct an electric railway. 

DETROIT, MICH.—A press report states that Thos 
Nevins & Sons, Orange, N. J., have purchased the en 
tire street railway system in this city and will equip 
it as a trolley system. 

MONROH, MICH.—The Toledo, Monroe & Detroit 
Hlectric Ry. Co. has succeeded in securing a franchise 
through this city. A $10,000 bridge is to be built by the 
company on Monroe St. 

BVBRETT, WASH.—A franchise for an electric rail- 
way has been granted to A. H. Gamel, 


HIGHWAYS. 


PENNSYLVANIA.-—-Bids are asked until April 21 for 
grading an avenue on the battiefield of Gettysburg, 
Adams county. J. P. Nicholson, Chn. Comm., Gettys 
burg, Pa. 

OHIO.—Frank Krug, county Engr., Cincinnati, has 
recommended that the contract for the improvement 
with brick of four miles of Carthage Pike, Hamilton 
county, be awarded to Henkel & Sullivan, at $245, 
172; engineer’s estimate, $323,000. The bids are pub- 
lished under Contract Prices.——Frank Krug, county 
Engr., has submitted plans for the improvement of the 
Asbury Road, Hamilton county; estimated cost, $32,500; 
appropriation, $36,000. 

ARKANSAS.—Bids are asked until April 23 for con 
structing two roads in Pulaski county, 6% miles in 
length. W. A. Compton, county judge, Little Rock. 


BRIDGES AND TUNNELS. 


‘ROCHESTRR, N. Y.—The house has passed a_ bill 
appropriating $8,500 for a bridge at Griffith St. 


BEAVER FALLS, PA.—<A press report states that a 
party of Beaver county and Pittsburg capitalists has 
made application for a charter for a highway bridge 
over the Ohio River from Rochester to Monaca. The 
bridge is to be built of iron, at a cost of $200,000, and 
and will have double roadways, with a footwalk at one 
side. It will cross over the Fort Wayne and the Cleve 
land & Pittsburg rails at Rochester. As soon as the 
bridge is completed the People’s Electric St. Ry. Co. 
will build a branch line to Monaca. 

PITTSBURG, PA.—Both branches of councils have 
voted to authorize an issue of $1,500,000 of 30-year 4, 
bridge bonds for the erection of a free bridge at South 
22d St. 

ASHTABULA, O.—The council is considering plan 
of an iron highway bridge. 


COLUMBUS, O.—The house committee has reported 
favorably a bill authorizing the city to issue $150,(K) 
of bonds for viaduct purposes. 


MILWAUKEB, WIS.—The following bids were re- 
ceived April 13 for the pro folding or lift bridge 
for the 16th St. viaduct: ailer & Schniglau, $24,000 
for two designs and $26,975 for a third design; Schultz 
Bridge & Iron Co., .000, $41,000, $27,200 and $34,400); 
Milwaukee Bridge & Iron Co., $24,400, $28,900, $31,800 
and $39,000; isconsin Bridge Wks., $23,000 and 

WEST SUPERIOR, WIS.— ae report states as 
follows concerning the propos bridges recently au 
thorized: The Duluth and Superior bridge at Connor's 
Point is planned to be a covered doubleldeck steel 
bridge, th railway tracks below, street car, foot pas- 
senger and vehicles tracks above. The superstructure 
cannot be put up until after the close of navigation this 
fall. The bridge, as planned with approaches, will cost 
about $565,000. It will be high enough to let whale- 
backs and pass under, and the draw will be 200 ft. 
clear. The Grassy Point bridge is a toll, bridge. Work 
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on that will be commenced as soon as the charter is re- 
ceived. 

AIKIN, MINN.—The business men of this place are 
reported to have arranged with the county commis- 
sioners for the construction of a bridge across the 
Mississippi River at this place, and it is stated that 
the construction will be commenced as soon as pos- 
sible. 

SOUTH ST. PAUL, MINN.—The town of Newport 
has voted to grant a bonus of $20,000 to the South St 
Paul Belt Line Ry. Co. for a free wagon bridge in 
connection with the railway bridge. The bonus was 
carried by a vote of 308 to 33. This bridge, when con- 
structed, will bring St. Paul Park within three miles 
of St. Paul. South St. Paul has already voted a $75,- 
000-bonus, and Cottage Grove voted April 17 on the 
issue of $5,000 bonds for a bonus, which would make 
the total amount of bonus granted by the interested 
districts $100,000, 

TORONTO, ONT.—Bids are asked until April 24 for 
the steel work, ete., for a footbridge through the pres- 
ent train shed at the Union station. Address Ea- 
mund Wragge, Union Station. 

RENFREW, QUE.—Bids are asked until May 1 for 
the erection of a girder iron bridge over the Bonne- 
chere River in this village. J. K. Rochester, town Clk. 

HARTLAND, N. B.—The citizens have petitioned the 
provincial government for the construction of a bridge 
across the river at this place. 

WATER-WORKS. 

GREENFIELD, N. H.—Gustine & Wadsworth, Keene, 
are making surveys for works, which it is reported 
that the Long & Otter Lakes R. R. Improvement Co. 
will construct. A reservoir and pumping plant are in- 
eluded in plans. 

KEENE, N. H.—The council! has appropriated $4,000 
for relaying mains. 

NEWMARKET, N. H.—Mr. Springfield, of Rochester, 
has been engaged to make surveys and estimates for 
proposed works. ‘Another town meeting will be held 
April 21. 

NEWPORT, N. H.—D. J. Nooney, C:k. Com., writes 
us that surveys are being made for a proposed gravity 
supply, for which $60,000 of bonds have been voted; 
population, 3,000. J. B. Cooper, Pres. Com. 

MANCHESTER, VT.—A meeting has been held to 
vote on the question of works or granting a franchise. 

sT. ALBANS, VT.—The village has appropriated 
$8,000 for extensions. 

DALTON, MASS.—M. Glennon, Chn. Comrs., writes 
us that contracts have been awarded to the McNeal 
Pipe & Foundry Co. for pipe, Boston Lead Co. for lead, 
Ludlow Valve Co. for hydrants, etc., and that the res- 
ervoir, which is an addition to the present one, will be 
built by the commissioners. 

HOLYOKE, MASS.—The commissioners have voted 
to purchase 10,000 ft. of 6-in. pipe of R. D. Wood & 
Co. for repairs. 

LANCASTHR, MASS.—The 
$6,800 for extensions. 
MARLBORO, MASS.—Wim. MeNally, Water Register, 
writes us that no contracts have been awarded for 
proposed reservoir and it is probable that the commis- 
sioner will secure second-hand machinery and do the 
work by day labor. B. R. Felton, Cy. Engr. 

MENDON, MASS.—The town has been granted’ the 
right to secure a supply and to issue $15,0@%) of 30-year 
o>, wernds for werks. 

MILLBURY, MASS.—There is talk of securing a sup- 
ply from Worcester. 

PALMER, MASS.—The committee appointed last year 
has reported against purchasing the local works this 
year and another committee, of which H. ©. Strong 
and H. G. Loomis are members, has been appointed tu 
consider the question. Frank L. Fuller, We lesley. has 
prepared plans for new works estimated to cost $66,000. 

ROCKPORT, MASS.—Calvin W. Pool, town cerk, 
writes us that a town meeting has been called for 
April 23 to consider the question; supply from Cage 
Pond; population, 4,000. 

NEW LONDON, CONN.—L. E. Daboll, Supt., and 
Pngr., writes us that steps are being taken to con- 
demn land for proposed reservoirs and the work will 
probably be done this coming summer and autumn. 

NORFOLK, CONN.—It is stated that a company has 
been organized to construct works, the supply to be 
taken from Lake Wangum. 

WATDPRBURY, OCONN.—The “ American ” states that 
the contract for the masonry dam has been awarded to 
. W. Gaffney, Waterbury, at $79,204. The bids are 
published under Contract Prices. 

DOLGEVILLBE, N. Y.—W. 8S. Bacon, Secy., writes us 
that new specifications will soon be ready and bids will 
then be received for works estimated to cost $80,000; 
srpply from Cold Creek; population, 2,000. Des. Engr., 
F. K. Baxter. The work was advertised just before the 
+ ange depression of last year, but no contract was 
et. 


town has appropriated 


FORBSTVILLE, N. Y.—An election will be held April 
24 to vote on the question of works. S. W. Reynolas 
and W. H. Parsons are members of the commission. 

MOUNT VERNON, N. Y.—Authority has been asked 
to purchase or condemn the works. 

ROCHESTER, N. Y.—B. Knichling, Ch. Engr., writes 
us that the proposed new work, noted last week, con- 
sists of laying about five miles of 36-in. cast iron 
mains, including crossings under the river, etc.; also 
some a aan Plans for the work have been com- 

leted_ and if the necessary authority is secured to 
ssue $250,000 of bonds, bids will soon be received for 
the pipe.——The chief engineer has recommended the 
sae of a 60-in. steel intake to cost about 


VALATIE, N. Y.—N. H. Wild writes us that bids 
will be received about May 1 for pipe, hydrants, ete. 
WINDHAM, N. Y.—A. P. Roach, town Clk., writes 
us that a fire district has been incorporated with the 
intention sometime of putting in works, but that it is 
impossible to say what other steps will be taken. 
PITMAN GROVE, N. J.—It is stated that capitalists 
are planning to put in works at Reeve’s Pond to sup- 
ply this place, Glassboro and Clayton. 
GETTYSBURG, PA.—Chas. M. McCurdy, Pres., 
writes us that the company has contracted for all sup- 
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plies and is now doing the proposed work; estimated 
cost, $20,000. Engr., W. H. Dechant, Reading. 
SYRACUSE, N. Y.—W. R. Hill, Ch. Engr., writes 
us that the following bids were opened April 13 for 
trenching and pipelaying: 2.500 lin. ft. of 36-in. pipe, 
3,300 ft. of 30-in., 5,100 ft. of 24-in., 9,600 ft. of 20-in., 
5.600 ft. of 16-in., 1,200 ft. of 12-in.. 15,900 ft. of 
10-in., 10,300 ft. of S-in., 9,000 ft. of 6-in. and 100 fr. 





of 4-in.; the bids for pipe being noted under Con- 
tract Prices: 
Dwyer & Huntington, Buffalo (awarded con- 
SE nab She bees Reaves bebe ed sha dcksawsraves $32,797 
MeCormick, Eldridge & Fogg, New York....... 34.62 
Cooke & Kead, Cleveland. O.................. 37.776 
Francis Curnan, Rhinebeck, N. Y.............. ¢ $9,201 
Clinton Beckwith, Herkimer, N. Y............ 40,900 
re ee Oe Se ee eee 41,73 
Frank Nett, Syracuse, N. Y 2.33% 





John Kelly, - 

Kinney & Dwyer, “ Was 
Brummelkamp & Conron, Syrac 

Dawson & Schattle, ; © pip eae .T17 
Dillon & Crossett, 

IP. H. Harrison & Sons, : 

G. D. Grannis, Syracuse, N. Y........ccccccse 59,055 
Troy Public Works Co., Troy, Ei Gckeeecuwae 4, 107 
Syracuse Comstruction Co... .ccccccccccccccccs 64,907 
GIRARD, PA.—W. Clk., 

the borough considering a 






Wheaton, 


’ writes us that 
council is 


proposition of 


W. ©. Culbertson to put in works on a franchise 
system. 
MOUNT HOLLY SPRINGS, PA.—S. P. Goodyear, 


Secy., writes us concerning reported steps for works 
that nothing can be done to secure works before fall, 
if at all. 

NORTHUMBERLAND, PA.—The council has voted 
to contract with the Northumberland Water Co. for 33 
tire plugs for five years, at $900 a year, works to be 
completed within 15 months. 

OIL CITY, PA.—The commissioners have submitted 
estimates for tanks and mains on Hasson's Heights, to 
cost $8,849. 

POTTSVILLE, PA.—The water company is investi- 
gating the advisability of adopting the meter system. 

READING, PA.—Bids are asked until May 1 for u 
10,000,000-gallon pumping engine, as stated in our aa- 
vertising calumns. IL. C. Fetter, Cy. Clk, 

SOMERSBET, PA.—The contract for works has been 
awarded to ©. E. Coon & Co., Upper Sandusky, ©., 
at $12,965, Ludlow valves and hydrants to be used. 

SOUTH BETHLEHEM, PA.—A. S. Cope, Supr., 
writes us that E. S. Shipman is making plans for x 
™0,000-gallon reservoir, and that it is proposed also 
to lay about two miles of pipe. 


POINT PLEASANT, W. VA.—A franchise has been 
granted to L. G. Hallock and.4, 4, White, both of 
Wheeling, and Hoge #&, White, Cy. Engrs. Wheeling, 
are making survey ar. pians and will have charge of 
the work.-—From another source we learn taat Capr. 
Alex. Purdy ‘began the survey for works Apri 16. 

GEORGETOWN, 8. C.—W. D. Morgan, Mayot writes 
us that the city is corresponding with severtl per- 
oon ‘garding works, but that nothing has yet ‘petn 
we al, 

GRIFFIN, GA.—The election for the amendment of 
the water-works bonds carried by a vote of 412 to 2. 

MIDDLEBURG, FLA.—G. A. Chalber writes us con- 
cerning the reported talk of works that there are no 
prospects of works being put in. 

MARION, ALA.—The council has arranged with Mr. 
Waller to continue the work of securing an artesian 
supply and to put in works. 

DANVILLE, KY.—Henry E. Woolfolk, Chn. Com., 
writes us that the election resulted 591 in ravor to 35 
against the proposed issue of $70,000 in bonds ror 
works, and that the specifications will be completed 
at once and the contract for the construction prob- 
ably awarded within 30 days. 

LANCASTER, KY.—A 20-year franchise has been 
granted to the Lancaster Light & Water Co., the city 
to take 40 hydrants at $50 per year each and electric 
lights to the amount of 37b0, 

NEWPORT, KY.—It is stated that a new pumping 
engine will soon be needed. 

CAREY, O.—W. H. Hauk, Clk., writes us that the 
question of bonds for works will be voted upon April 23. 

CLEVELAND, O.—The “Leader” states that about 
25 miles of pipe will be laid this summer, at a cost 
of about $150,000, 

PIEDMONT. O.—The Piedmont Water Supply co. 
has been incorporated with a capital stock of $5,000. 

SALEM, O.—The receiver of the water company has 
offered to sell the plant to the city for $120,000 in 
5%, or $135,000 in 4%, 20 to 50-year bonds. 

SPRINGFIELD, O.—The legislature has 
bill authorizing the city to issue $110,000 o 
a pump and other improvements. 

CHESTERTON, IND.—Efforts are being made to se- 
cure works, according to reports. 

'TIPTON, IND.—The Tipton Water-Works Co. has been 
incorporated, with a capital stock of $30,000; William 
J. Miner, E. B. Martindale and Lee Nash. 

IONIA, MICH.—The board has recommended the 
building of a covered reservoir; estimated cost, $3,00u. 

MARCELLUS, MICH.—Bids are asked until April 
25 for the construction of works, as stated in our aa- 
vertising columns of last week. Consult. Engr., W. 
S. Parker, Pontiac, Alex. Taylor, Pres. Bd. 

ONTONAGON, MICH.—A special election will soon 
be held to vote on the question of works and an elec- 
tric light plant, according to reports. 

ALEXIS, ILL.—Isaac Marks, Clk., writes us the 
question of works was to have been voted upon 
April 17. 

BELLEVILLE, ILL.—Gus Hilgard is making sur- 
veys for a large reservoir for the City Water-Works 
Co. 

CHICAGO, ILL.—The Ottawa Water Co. has been 
incorporated with a capital stock of $100,000; J. H. 
Gregory, Wm. S. Reed, M. L. Coffeen. 

GIRARD, ILL.—R. C. Zamy is preparing plans for 
works for the Girard Water Co., including two 500,- 
000-gallon pumps, 10 x 132 ft. stand-pipe, ) tons of 


yassed the 
bonds for 
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10 to 4-in. pipe, 34 hydrants, ete.; supply from spring: 
population, 2,000. L. Soule, “Seey 
KANKAKEE, ILL.—A_ 600-ft. 20-in. intake is being 


laid into the Kankakee River 


increasing and tmprov 
ing the water supply 


for the Eastern Illinois Hospital 


for the Insane. E. M. Nicholls, Ch. Engr 
RUSHVILLE, ILL.--Geo. W. Dudley & Co... Oriel 
Ridg., St. Touis, Mo., have been awarded = th 
contract for building the new works. The boilers and 
stand-pipe will be furnished by the Harvey LBoile 
Works. Harvey, Ill. Engr.. W. S. Shields, Tithe and 


Trust Bldg., Chicago. 

BARRON, WIS.C. C. Coe writes us that bids will 
be received until May 1, for constructing works: su; 
ply from well; population 1,300 

JANESVILLE, WIS. 
the works. 

THORP, WIS.--The citizens have voted, 115 to 2 
in favor of constructing works, abowt $6,000 to be ex 
pended this year. 

PELLA, IA.—John Faassen, Cy. Clk.. writes us th 
tWe steps taken do not encourage the construction of 
works at present, and that no appropriation has been 
made. 

ADRIAN, MICH.— The city bas sold $13,000 of bonds 
for works and electric lights. 


There is talk of purchasing 


CLARA CITY, MINN.—J. W. Tueker, Cy. Reedr., 
writes us that the contract for works has been 
awarded to Goodenow & Winter, Granite Falls. at 
$2.70. 


CROOKSTON, MINN. At an informal election, the 
citizens have voted in favor of municipal works and 


electric lights. The present works were built in ISS2 
by a private company 
ELBOW LAKE, MINN. J. S. Jacobson Recdr 


writes us that no action has yet 
proposed works, estimated 

FOSSTON, MINN. The council has contracted with 
S. M. Dainard, St. Hilaire, to sink an artesian weil 
and it is stated that works will soon be put in 

GRAND RAPIDS, MINN. Bids are asked until May 
7 for $20,000 of water-works bonds. F. T. Bueneman 
Recdr. 

ST. PAUL, MINN 
about 30,000 ft. of 
Comrs. 


SPRINGFIELD, 


been taken for the 


to cost about $6,000 


Bids are asked until April 25 for 
6-in. pipe.-John Caulfield, Secy 


MINN.-At a mass 
16 the citizens favored putting in at 
tric lights and water-works for which 
were voted last year. 

CONCORDIA, KAN.--W. Kiersted, Engr., Kansas 
City, writes us that the following bids were re 
ceived for the work and material as a whole for pro 
posed works: Turner & Lake, $6.960; Wagner Water 
Supply Co., $7,751; B. Charlesworth, $7,225; G 
Jaeger, $6,300. There were 23 bids for material, 
which the city purchased, and awarded other contracts 
making the total cost $6,254. 

LAWRENCE, KAN.-—Works are 
the State University. 

ALLIANCE, NEB. 


meeting April 
once the ele 
$11,000 bonds 


being put in at 


The contract for works has been 
awarded to Pomerine & Cooper, Lineoln, at $15,000 
Engr. in charge, A. 4. Richardson, Lincoln. 
BERTRAND, NEB.-—T. J. Bolen, Clk., wWFites vs 
that no steps have yet been taken for works, except 
to discuss the question. 
CALLAWAY, NEB.-—-It is reported that steps 
soon be taken to sell the bonds voted last fall 
put in works early this summer. 
HASTINGS, NEB. The proposition to issue $10,000 
of bonds for extensions has been carried 
UNIVERSITY PLACE, NEB.—Bids are asked until 
May 7 for $15,000 of bonds and also for the construe 
tion of works. including 12 x 100 ft. stand-pipe, 3 
miles of pipe, and 25 hydrants; estimated cost, $15 
ooo. Engr., A. A. Richardson, Lincoln. 


will 
and to 


DELL RAPIDS, S. DAK.—Bids are asked until 
April 25 for the construction of works, as stated in 
our advertising columns. G. KR. Krause, Cy. Aud 

LANDER. WYO.-An election will be held May 8 


to vote on the question of 
granting a franchise. 
SARCOXIE, MO.—Henry Sabert, Cy. Clk., informs 
us that the reports concerning proposed works are in 
correct, and that no works are contemplated. 


constructing works or 


BRINKLEY, ARK.—J. T. Box, Reedr., writes us 
that the water company does not seem to be doing 
anything toward putting in works, which are de 
sired by the citizens. 

DARDANELLE, ARK.—It is stated that the con 
struction of the works will seon be resumed 

HILLSBORO, TEX.—The Hillsboro Water, Light 


& Power Co. did not commence work within the re 
quired 90 days, and the council has declared the con- 
tract forfeited. 

KERRVILLE, TEX.--A franchise has been granted 
to the Kerrville Water Co., recently incorporated. 


MULDOON, TEX.—Works are being put in by A 


B. Kerr & Sons, The population of the town is 
about 150. 

LOUISVILLE, COLO.—Press reports state that 
works will be put in by Denver capitalists; supply 


from mountains, 20 miles distant. 


EVERETT. WASH.--The council has granted a 
franchise to Ellis Morrison. 
TACOMA, WASH.—The council has recommended 


a supply from Lake Kaponsin. 

GOLDEN GATE, CAL.—Steps are 
put in works, according to reports. 

SAN FRANCISCO, CAL.—The Spring Valley Weter 
Co. has awarded a contract for a steel reservoir, 
eapacity from 350,000 to 500,000 gallons, on Clarendon 
Heights, to the Union Iron Works. 

LOS ANGELES, CAL.—The Los Angeles City Water 
(Co. has awarded to D. F. Donegan the contract for 
excavating for a new reservoir for the hill section of 
the city. 

AYLMER, QUE.—The council has instructed Mr 
Rainboth to prepare plans for works, estimated to 
cost about $60,000. 

NIAGARA FALLS, ONT.—John Robinson, Secy., 
writes us that the commissioners have recommended 


being taken to 
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that the council procure land for a proposed new res- 
ervoir, but that no other steps have been taken. 


COOKSHILRE, QUE.—Bids are asked until April 25 
for constructing works. E. 8. Baker, Secy. 


ARTESIAN WELLS. 


MILFORD, TEX.—The Milford Artesian Well Co. 
has been incorporated to supply water for private ana 
public purposes; capital stock, $3,000; J. K. Morrell, 
W. F. Weekiy, W. T. M. Dickson. 


IRRIGATION. 


FORT BENTON, MONT.--Horace L. Melntyre, of 
this city, has been appointed to the charge of the 
system of irrigation to be put into operation on the 
Blackfoot reservation, Charles Mcintyre, his: brother, 
was appointed to a similar position at the Fort Peck 
Agency a short time ago, 

GRAND JUNCTION, COLO.—A press report states 
that J. KE. Price, Denver, and C, N, Cox, of tints 
place, have purchased the Mount Lincoln diteh, con- 
sideration $55,000, The purchasers hold this as the 
site for the construction of 
line ditch in this valley. This will be constructed 
and the water will be elevated to it by utilizing the 
power afforded by Grand River. A power canal at The 
Narrows, ove aifle in length, and a dam will give « 


fall of 33 ft. Through this if need be the whoie 
river can be turned for power. 

NEW COMPANIES.—Glenwood Orchard & Irriga- 
tion Co., Glenwood Springs, Colo.; $200,000; F. W. 


Vopple, J. J. Wakrenberger, G. E. Ross-Lewin. 
Fort Morgan Reservotr & Lrrigation Co., in Oregon, 
to succeed the Fort Morgan Land & Water Supply Co. 


SEWERS. 


BRUNSWICK, ME.—The city has voted to issue bonds 
for $40,000 to construct a system. 

FRANKLIN, N. H.-F. L, Fuller, Boston, bas reported 
plins for a system; estimated cost, $50,270, 

BOSTON, MASS.--The lowest bid received by the met- 
ropolitan sewerage commission April 14 for building the 
proposed pulping station at bast Boston Was that of 
BE. FE. Strout. Lynn, at $19,400, The highest of the 14 
bd« was $25,500. 

BROCKTON, MASS.—The lowest bids for building 
section S of the system was $27,535, if Brockton labor 
only is employed, and $23,309 without this restriction. 
It has been decided to accept the latter proposition. 
The bida will be published in a later Issue. 

LANCASTER, MASS.—An appropriation of $5,000 has 
been made for sewers, 

VMALIYRN, MASS.-Additional bonds for $100,000 have 
been voted for main sewers, 

MBDFORD, MASS.—Bids are asked until April 3e 
for constructing about 544 miles of 18 to 8-in. pipe 
sewers, as stated in our advertising columns. J. b. 
Street, Chu. Comrs. An appropriation of 360,000 has 
been made to extend the system. 

NEW BHDFORD, MASS.—The superintendent of 
sewers estimates the cost of the proposed extension of 
the Bonney St. sewers at $40,960, 

WALTHAM, MASS.—An appropriation of $5,000 has 
been made for sewers. 

Wenchs (HR, MASS.—Orders have been adopted for 

arching the Millbrook sewer, to cost $0,000, and for 
24 to Sin. pipe sewers on eleven streets, length 4,000 
ft., to cost about $5,000, 
‘FNTRAL FALLS, R, L—The contract for construct- 
ing 4.000 Tt. of pine and 1,000 ft. of 30 to 20-in. brick 
sewers in Broad St. has been awarded to Frederick 
Shaw, Providence, at $4,498, the city to furnish all 
material, 

DANBURY, CONN.—Bi'ds are asked until April 25 for 
constructing brick and pipe sewers, as stated .n our ad- 
vertising columns. J. W, Keeler, Cy. Engr. 

NEW BRITAIN, CONN.—The commissioners have 
been directed to report a plan for a sewer in West 
Main St. 

BROOKLYN, N. Y. 
for constructing 
White, Comr. Cy. Wks. 

BUFFALA), N. Y.—Bids are asked until April 24 for 
constructing a 24 and -in. tile sewer. J. E. Ransoin, 
Secy. Dept. Pub. Wks. 

CORTLAND, N. Y.—We are informed that the fol- 
lowing bids have been received for the proposed sewers 
recently advertised in this paper: 

T. H. Ryan, Buffalo (not complete). 
Clinton Beckwith & Co., Herkimer........ 


Bids are asked until April 26 
sewers in district No. 21. Ay i 


... $68,730 








rT. M. Lesher & Son, Baston, Pa......cccseves 61,193 
Levalley & Jenkins, Elmira, N. Y.............. 52,870 
Acock & Son, Trentom, N. Jucwcccccvcsscccocs 47,873 
McGuire, McKnight & Co., Buffalo............. 470K 
Dantet FT WERE, WOCRGNe, Thy. Bosc st0nsccsne a 72, 
Troy Public Works Oo., Troy, N. ¥.....i..002 63,018 
P. H. Harrison & Sons, Newark, N. J........ 47,040 
Thomas Creig, Trenmtom, N. do... cccccccesecess 40,535 
Dodge & McGregor, Buffalo, N. Y.............. 61,027 
John Moore, Syracuse, eS er Ree ee 6,325 
Muir Bros. & ©'Sullivan, Port Huron, Mich.... 49,652 
J. W. Kelley, New Brighton, PG. ...2..cccces 59,366 
i. . 2. Risheeteom, Cree os svc caseescscened 71,146 
Francis Curran, Rhinebeck, N. Y.............. 48,476 
Adam Miller, Saratoga Springs, N. Y.......... 62,017 
eS Se ph Pe ere 58,868 
E. A. Matthews, Binghamton, N. Y............ 

John Marsden, Utiea, N. Y¥ 


Faies & O'Donnell, North Tonawanda 
Ferguson & Rooney, Wilkes Barre, 
Sawders & Houston, Pittsburg, Pa 
Fred Hendler, Wilkes-Barre, Pa................ 
Pilcher Bros., North Baltimore, O 
John Ryan, Watertown, N, Y 
Dunn Brot., BErewmtOm, Pin an cccscccccvecencesces 
Martin Sullivan & Co,, Syracuse 
Grimes & Moran, Elkhart, Ind................ 
Doe, Nicholson & Deloyia, Port Huron, Mich.. 
L. LD. Hulbert, Syracuse, N. Y 


NEW ROCHELLE, N. Y.—Bids are asked until April 
25 for the construction of sewers and sewage disposal 
works, as stated in our advertising columns. Ch. 
Engr., J. K. Wilkes. J. Q. Underhill, Pres. Comrs. 

NEW YORK, N. Y.—The contract for constructing 
the Intervale Ave. sewer has been awarded to A. M. 
Newton, at $113,000, 
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NIAGARA FALLS, N. Y.—The contract for complet- 
ing the trunk sewer has been sublet by Chas. Don- 
oghue & Co. to L H. Baxter, and the time for com- 
pletion has been extended to July 1.——The extension 
of the sewer system to the northeastern part of the 
city is being discussed. 


ROOHPSTER, N. Y.—It is stated that the city engi- 
neer will seon advertise for bids for constructing the 
Thomas St. brick outlet sewer, which is intended to 
drain 140 acres of low land in the northern part of 
the city. The sewer will be three-fourths of a mile 
long, of which 300 ft. will be 24-in. pipe and the re- 
mainder will be of brick, of 62-in. and smatier. 


SYRACUSE, N. Y.—It is reported that 8S. M. Gray, 
Providence, K. L, has made plans for three systems in 
this city, including an 8-ft. outlet gravity sewer. 

BOUND BROOK, N. J.—The mayor is reported as 
urging the council to take immediate steps toward the 
CueRt,. Ueton of da By stew, 

JERSBY CITY, N. J.—The council has adopted pans 
for sewers for the district between Ferry St. and 
Raven Road. 


ALLEGHENY, PA.—It is stated that the comptroller 
has been directed to sell $245,000 of sewer and $400,000 
of street bonds. 

KITTANNING, PA.—We are informed that 28 bids 
were received for the proposed sewers, ranging from 
$26,532 to $45,441, there being 10 below $20.000. The 
lowest itemized bid will be published next weex. 
Engrs., Potter & Folwell, Pittsburg. 

RANKIN STATION, PA.—It ‘s reported that the coun- 
cil is discussing the question of issuing $50,000 In bonds 
for a system, 


WEST CHESTER, PA.—A sewer is to be constructed 
to carry the water of Bricklyn Creek, according to re- 
ports. 

RLOHMOND, VA.—Contracts have been awarded for 
constructing 12-in. pipe and 10,000 ft. of 66-n. to 16 x 
24-in. brick sewers, at about $38,000. 

BRIDGEPORT, W. VA.—W. E. Shehey. village 
Recdr., writes us concerning the report noted last week 
that the village is not contemplating the construction of 
any sewers at present, 

OHARLESTON, W. 
issue $50,000 of 5% 
provements. 


SISTPRSVILLE, W. VA.—-Millar & Chersell, Martins 
Ferry, O., have been engaged to prepare plans for a 
System, 

ATHENS, GA.—The council is discussing the question 
of extensions, estimated to cost about $7,000, 

HUNTSVILLE, ALA.—It is reported that bonds for 
$10,000 will be issued to begin work on the proposed 
system in the fall. 

COVINGTON, KY.—The council has voied to ask 
for new bids for the constructics of the Willow Run 
sewer. ‘The contract for jthis Work 5°«s awarded to 
Patterson & Shipman, Cincinnati, O., for section 1, at 
$43,510, and to Meyers Bros., Covington, for section 
2, at $46074, and the itemized bids were published on 
our issue of Oct. 26. 

HBNDERSON, KY.—S. H. Kimmell, Cy. En, 
writes us that Col. G. BE. Waring will soon commen 
work on plans for a complete system, 


AKRON, .O0.—The council hhas vote] to construct a 
main sewer in districts 7, 8 and 3. E. A. Hershey, Cy. 
Clk. 

AUBURNDALE, 0. 
ing discussed. 


OLEVBLAND, 0.—Bids are asked until April 25 for 
constructing sewers in 10 streets, and until May 2 for 
constructing sewers in 11 streets. J. H. Farley, Dir. 
Pub. Wks.——The legislature has passed a bill appro- 
priating $5,000 for a sewer to connect the Cleveland 
state hospital with this city system. 


DAYTON, O.—It is reported that authority is to be 
asked to issue $15,000 in bonds for extensions. 

MARIETTA, ©.—Plans have been prepared for sew- 
ers in two districts. O. M. Wallis, Secy. 

KALAMAZOO, MIOCH.—The committee has recom- 


mended the construction of a 24 to 12-in. main sewer 
to cost about $15,586. 


OHICAGO, ILL.—The council has voted to build a 
system betwBen 43d and 47th Sts., on the five-year 
plan, the contract to be awarded at once. 

PEORIA, ILL.—Bids are asked until May 8 for con- 
strveeting the Spring St. system, about eit miles of 
pipe work. Jacob A. Harman, Cy. Engr 

QUINCY, ILL.—The committee has been directed to 
engage an engineer to make plans and estimates for 
improving the sewer system. 

ROCKFORD, ILL.—Bids are asked until May 1 for 
constructing about! 12,288 lin. ft. of 20 to 9-in. Pipe 
sewers, as stated in our advertising columns. F. G. 
Hogland, Cy. Cik. 


MILWAUKBDB, WIS.—The board of public works 
has voted te construct pipe sewers in six streets and 
brick sewers in two streets. G. H. Benzenberg, Cy. 
Engr. W. S. MacHarg has been engaged to make 
plans for an intermittent filtration system of sewage 
disposal, to cost about $9,000, for the Soldiers’ Home, 

OSHKOSH, WIS.—The city engineer has been di- 
rected to prepare plans for a brick sewer in Main St. 

SOUTH MILWAUKEE, WIS.—The new board of 
trustees is discussing tae question of sewers, the money 
for which it is stated has been secured. 


BURLINGTON, IA.—The mayor has recommended 
that steps be taken to secure a complete system. 

OOUNCIL BLUFFS, IA.—The mayor has _ recom- 
mended that the Indian Creek be inclosed for an out- 
let sewer. 


LE MARS, IA.—The city clerk has been directed 
to advertise for bids for constructing a part of the 
sewerage system, the surveys for which were made 
two years ago. 

MUSCATINE, IA.—It is stated that plans are to be 
prepared at once for the proposed system. 


FARIBAULT, MINN.—It is reported that $15,000 in 
bonds are about to be sold for constructing a system. 

HELENA, MONT.—The city engineer has completed 
plans for the construction of a 24in. pipe sewer to 
cost about $30,000. 


VA.—The council has voted t> 
bonds for sewer and street im- 


The question of a system is be- 


KALISPEL, MONT.—The city is reported as - 
ing sold $20,000 in bonds for sewer wonenes. _ 
COOKSHIRE, QUE.—Bids are asked until April 25 


for constructing a system of sewers. Engr., A. L. H 1. 
bands. KH. S. Baker, Secy. x 


STREETS. 


BROCKTON, MASS.—The council have appropriate 
$38,000 for highways. ee 

CAMBRIDGE, MASS.—E. H. Reed, Supt. of Streets, 
writes us that the city has purchased 400,000 paving 
blocks, and that the matter of laying them is in the 
hands of the council. 

DEDHAM, MASS.—The town has appropriated $5,000) 
for improving sidewalks. 

CENTRAL FALLS, R. I.—The town is reported as 
about to appropriate several thousand dollars for ad- 
ditional paving in Broad St. 

HARTFORD, CONN.—J. H. & W. E. Cone and Hors 
fall & Rothschild have been given permission to pave 
the streets in front of their stores, about 94 sg. yds.. 
with asphalt blocks, to cost $2.72% per sq. yd. “Phis 
is reported as the first paving of this kind to be done 
in Hartford. 

BROOKLYN, N.Y.—Bids are asked until April 24 for 
grading and paving Kingston Ave. with Belgian blocks. 
a. T. White, Comr. Cy. Wks. 

MOUNT VERNON, N. Y.—<Authority has been asked 
to issue $200,000 in bonds for paving. 

SAKATOGA SI’RINGS, N. Y.—Bids are asked until 
April 24 for grading and paving two streets with brick, 
as stated in our advertising columms last week. J. TT. 
Dillon, Cik. 

WHITE PLAINS, N. Y.—W. B. Sutherland, Cy. Cik.. 
wr.tes us that it is proposed to pave 11,900 sq. yds. ia 
Kauliroaad Ave, with asphait, estimated to cost $2.65 
per sq. yd., and it is thought that the work will be 
commenced in June, if the necessary authority is se 
cured, 

BELLEVUE, PA.—B‘ds are asked until April 25 for 
grading and paving Lincoln Ave., as stated in our ad 
vertising columns, F, W. Kiefer, Pres. Council. 

BKASTON, PA.—The city engineer has been directed 
to prepare plans for paving 11 streets with brick. 

ATLANTA, GA.—The contract for paving Pryor St.. 
18,000 sq. yds.. with brick has been awarded to V. H. 
Kriegshaler, at about $50,000, work to begin Aug. 10 
The bids were published in our issue of April 5. 


LOUISVILLE, KY.—Bids are asked until April 25 
for nine contracts for as with vitrified brick or 
block pavement. J. H. Hoertz, Secy. Bd. Pub. Wks. 

LUDLOW, KY.—A large tract of land known as 
Burn’s Pasture is to be opened up as a resident district, 
and it is stated that the streets are to be paved with 
brick and that an electric railway will be constructed. 

IRONTON, O.—The council is discussing an appropria 
tion of $25,000 toward paving Third St. with brick. 

TIFFIN, O.—It is reported that work will soon be 
commenced on paving two streets with brick. -Peti- 
tions are before the council to have two other streets 
paved this summer. 

CRAWFORDSVILLE, IND.—Bids are asked until 
April 30 for paving sidewalks with brick. J. M. Waugh. 
‘y. Engr. 

IRVINGTON, IND.—Bids are asked until May 7 for 
paving sidewalks with cement, seven contracts. W. C. 
Smith, Engr. 

WASHINGTON, IND.—The paving of several streets 
with brick is be'ng discussed. 

SAGINAW, MIOGH.—Plans_ have 
paving estimated to cost $68,033. 


FREEPORT, [LL.—After a trial with brick, the coun- 
cil has contracted for about a mile of macadamizing, to 
cost $1.25 per front foot, against $3 for brick. 

SPRINGFIELD, ILL.—The council has voted to pave 
East Washington; St. with brick; estimated 
$19,275. 
_ KEOKUK, IA.—Bids are asked until May 7 for pav 
ing three streets with limestone macadam, and for con- 
structing gutters. W. H. Jones, Cy. Engr. 


MUSCATINE, IA.—The council has taken preliminary 
steps toward paving two miles of streets with brick 
and for building sewers. 

HAMILTON, ONT.—The council is discussing issuing 
$150,000 in bonds for asphalt paving, estimated at $2 
per sq. yd. 

TORONTO, ONT.—Bids are asked until April 28 for 


paving with asphalt, ay stated in our advertising col- 
umns. E. H. Keating, Cy. Engr. 


ELECTRIC LIGHT AND POWER. 


ANTRIM, N. H.—The Goodell Co. is reported as 
having purchased the water privilege on the Contoo- 
cook River, at Bennington, and as about to estal- 
lish there an electric plant for furnishing light and 
motive power for this place, Bennington and vicinity. 

LANSINGBURG, N, Y.—The question of electric 
street lighting is again being agitated by the village, 
and the board of trustees is reported as considering 
the contracting for 100 lights at $8,500 per year. 

LIVERPOOL, N. Y.—J. I. Von Duyn has propose 
to the Business Men’s Association to put in an elec- 
trie light plant, but no action has yet been taken ex- 
cept to appoint a committee to investigate the matter 

EADING, PA.—A committee has been appointed to 
on the question of a municipal electric light 
plant. 

WEST GROVE, PA.—Committees have been appoint- 
ed to investigate the advisability of an electric light 
plant. 

LEXINGTON, N. C.—The “Lexington Electric Light 
& Power Co. has been formed and will put in a 
plant for both are and incandescent lighting, according 
to reports. J. M. Riley, Secy. 

MOUNT STERLING, KY.—It is reported that bids 
are asked for erecting an electric light plant of 1,000 
incandescent and 100 are lights. Adam Baum, mayor. 

WAVERLY, O.—It is reported that an election will 
be held to vote on issuing $15,000 in bonds for an elec- 
trie light plant. 

VALPARAISO, IND.—A 15-year franchise has been 
granted to Chicago capitalists for an electric light 
plant, according to reports. 


been adopted for 


cost, 
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CASSOPOLIS, MICH.—The 
Power Co, has been granted a 
street and commercial lighting. 

NEW ATHENS, ILL.—Joseph Probst is reported as 
intending to put in an electric light plant at this 
place. 

HENDERSON, MINN.—The city has voted to issye 
ponds for an electric light plant. 

LONG PRAIRIE, MINN.—The village has voted to 
vrant an electric light franchise and it is expected 
that the lights will be ready for use by Sept. 1. 

BRINKLEY, ARK.—J. T. Box, Recedr., writes us 
that a franchise has just been granted to a local 
company to put in an electric light plant. 

MONTICELLO, ARK.—It is reported that this place 
is trying to secure an electric light plant. 

EVERETT, WASH.—A franchise for an _ electric 
light, heat and power plant has been granted to A. H. 
Gamel. 

LONDON, ONT,—The council has adopted specitica- 
tions and will soon ask for bids for lighting the city 
by electricity for 3, 5 or 8 years, at the expiration of 
the present contract with the Canadian General Elec- 
tric Co. The contractors must have 220 lamps ready 
by Nov. 24. 

NEW COMPANIES.—Chihuahua Electric & Power 
Co., Chicago, Il.; $100,000; J. D. Hood, G. W. 
Dupee, E. H. Du yee.——Marine-Universal Fire Alarm 
System Co., Camden, N. J.; $200,000; 8S. P. Wether- 
ill, Edgewater, N. J.; BR. R. Miller, Camden, N. J 


Cassopolis Light & 
20-year franchise for 


Wisconsin Electric Dynamo Co., Milwaukee, Wis.; 

50,000; G. Pedoll, J. M. Brandmueller, J. B. Zaun. 
Bluestone Electric Light Co., Cooper, W. Va.: 

$50,000; John Cooper, B. Moore, J. P. Bowen, Isaac 

Mann, Bramwell, W. Va. Wellsboro Electric Co., 

Wellsboro, Pa.; $7,000; Treas., J. M. Robinson. 

CONTRACT PRICES. 
CONCRETE SIDEWALKS. — Holyoke, Mass. — The 


contract for constructing concrete s:dewalks and for 
covering old walks has been awarded to J. J. Prew & 
Co., at 44 cts. and 30 cts. per sq. yd., respectively. 
Last year it is stated that the city paid 48% cts. and 
30 cts. for this work. 


OURBING.—Holyoke, Mass.—A contract for furnisn- 
ing granite curbing and corners has been awarded to 
John Frawley, Wendell, at 49 cts. per lin. ft. for curn- 
ing and 96 cts. for corners. The other bids were as 
follows: Whitmore Bros., Middletown, Conn., 5314 cts. 
and $1.12%; Flynt Construction Co., Palmer, 53% cts. 
and $1.06; Roseburg Granite Co., Holyoke, 55 cts. and 
$1.05; G. E. Lyons, Dummerston, Vt.. 52% ets. and 
$1.05; A. D. Stone & Co., Springfield, 52% cts. and $1.12. 

Central Falls, R. I—A_ contract for 2,800 ft. of 
granite curbing, 7 ins. wide and an average depth of 
18 ins., has been awarded to the Diamond Hill Granite 
Co., at 46 ets. per lin, ft. 

STREET LIGHTING.—Mansfield, O.—The council 
has voted to renew the contract for are lights for 
street lighting at $100 per year per light, and to con- 
tract with the Sun Vapor Light Co., Canton, for light- 
ing streets with gasoline lamps, at $10 per lamp per 
year. The contract for lighting the city buildings was 
awarded at one-half a cent per ampere-hour. 

Wellsville, O.—The bids for street lighting were as 
follows: Citizens’ Electric Light & Power Co., $100 
per year for each are light for a 1-year contract, $05 
for a 3-year, or $90 for a 5-year contract; Valley Gas 
Co., $20 per year for each gas lamp for all-night ser- 
vice, or $15 on a moonlight schedule. 

DRAINAGE.—Vancouver, Wash.—Bids were received 
by the county commissioners March 29 for the con- 
struction of the big ditch for the drainage of Farger 
Lake, in the northern part of the county. The success- 
ful bidder was C. P. Church, Portland, at an average 
price of about 13 ets. per cu. yd. for earthwork. and 
about 36 cts, for rockwork; total amount, about $5,000, 

WATER-WORKS SUPPLIES.—London, 
tracts have been awarded as follows: Hobbs Hardware 
Co., lead pipe, at 4 cts. per Ilb.; Wortman & Ward 
hydrants, at $26.50, and special castings, at 2.37% cts’ 
per lb.; Stevens & Burns, \%-in. stop cock boxes, at 
$4.50; %-in., $6; 4-in. valves, $9; 6-in., $15; S-in., $92. 

HYDRANTS, VALVES, ETC.—Niagara Falls, N. Y 


Ont.—C'on- 
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has been awarded to Chas. W. Fay, at 25 cts. per sq. 
ft. for paving, 26 cts. per sq. ft. for basalt rock gut- 
ters and 6 cts. per lin. ft. for artificial stone 
curbing. 

BASALT BLOCK PAVING. 


San Francisco, Cal.—It 
it stated that the contract 


for paving Railroad Ave. 


with basalt blocks will be awarded to the San Fran 
ciseo Concrete & Construction Co., at $1.80 per sq. 
yd.; granite curbing, SO cts. per lin. ft.; total about 
SN0,000, 

CEDAR BLOCK VPAVING.—Minneapolis, Minn. 
Chas. O. Huntress, Asst. Cy. Engr., writes us that 
the lowest bid for 7,430 sq. yds. of paving with 
¢-in. cedar blocks upon a plank foundation, all the 
new work ordered for this season, was that of Can- 
ney Bros., at 75.7 ets. per sq. yd. The ground upon 
which the planking is to be laid must be thoroughly 


rolled, the blocks are to be tamped in the original way 


with clean gravel and the surface dressed with 1-in. 
of clean gravel, no tarring of joints. The contract 


for repairing cedar block paving has been awarded to 
Jas. E. Snvder, Minneapolis. at 10 ets. per sq. yd. 
for old blocks on old plank, 27% cts. for old blocks on 
new plank, and 62 cts. for new blocks on old plank 
It is not expected that much new work will be done 
this season, although the bid of 75.7 cts. is the lowest 
ever received in the city. 

Milwaukee, Wis. A contract for 7.228 sq. yds. of 
cedar block paving has been awarded to J. G. Hoff 
and J. H. Donoghue, at $1.05 per sq. yd.; 3,410 lin. 
ft. of curbing, at 44 cts. 

WELLS.—Washington, D.C. 
informs us that the lowest bids for drilling artesian 
wells on the Indian Reservations in South Da- 
kota were as follows: P. F. Kearns, Yankton, 8. Dak., 


D. M. Browning, Comr., 


$6.50 per ft.; Max Grossmayer, Pueblo, Colo., $9.95; 
J. F, MeCarthy, Minneapolis, $13; all the wells to 
have S-in. wrought iron tubing at the starting point 


and 6-in. at the bottom. 


Bids Received for 


Section 9 of the Newton 

F.L Met’p'n 
Allen, Const'n 

Worces- Co., 

Items ter. Boston 
Earth excay., Oto 8 ft., 19,000 cu. yds... $0.60 S80 75 
“ or S** 14% 8.500 o 1.00 1.25 
“ _ 14° 20 * 4,500 a 1.35 1.0 
. B2* a" ieee " 2.00 1.75 
ay a 26 ** 3 * 100) = ss 2.75 L.75 
Rock exeay., Oto 8 ft., 1,00) cu. yds. >) 10 
« “ 8 * 14 * 1,000 es 6.00 6.00 
* = 14 * @ * 600 se 7.00 S00 
“ “ 20 * 26 * 250 “ 8.00 10.00 
7 = 23** gp * 20 ad O00 TO.) 
Brick masonry, 2,000 cu. yds. aaa <a 6.00 5.15 
Conerete masonry, 100 eu. yds. ... 1.00 1.75 
Rubble stone masonry, 20 cu. yds....... 4.14) D.75 
Pipe sewer, jute gasket, 10,500 lin ft... OF 08 
Pipe chimneys, 100 lin. ft............ On AM 
Subdrain pipe laid, 14,000 lin, ft........ wo 2 
Spruce lumber in place, 5,000 lin. ft.,.B.M. 35.00) 40.00 
Spruce piles driven, 1,000 lin. ft....... bu 2 


Total amount 


St. Bernard (P. O., Ludlow Grove), O.—Geo. Hornung, 


Consult. Engr., Cincinnati, informs us that the con- 
tract for sinking tube wells for the water-works has 
been awarded to J. H. MeGowan Co., Cincinnati, at 


$2 per ft. for one to six S-in. wells, $7.30 per ft. for 
strainer, $35 for pump tests of 12 hours or $50 for 
pump tests of 24 hours. The Bradford Wells Co., 
Cincinnati, bid $3.25, $7.90, $20, $35, respectively. 
PIPELAYING.—Niagara Falls, N. Y.—A correspond 
eut writes us that the contract for pipelaying for the 
proposed water-works extensions has been awarded to 


Fales & O'Donnell, Tonawanda, at 21, 24, 37, 48 and 
58 cts. per lin. ft. for laying 4, 6, 12, 16 and 20-in 
pipe, respectively; $3.50 per cu. yd. for rock excava- 


tion, and $3 for rubble masonry. 

WATER-WORKS.—G'encoe, tll.—J. L. Day, Vil. Clk., 
informs that the following bids were received 
March 30 for the construction of the proposed water 
works: 


us 


Bids Received for Water-Works at Glencoe, Ill. 














Pipe. Valves and boxes. 
10-in., 8in., 6-in., 4-in., 10-in., Sim, 6-in., 4-in., Hy- 
8,000 13,500 38.700 36,200 4. 10 o8 46. drants, 

E 9 ft. ft. ft. ft. 128. Total 
tngineer EO Lean awits ctv retieces $1.22 $91 $.76 $.56 $26.50 $19.50 $14.00 $33.00 $78,005 
J. Ww. Brown Plumbing Co., Chicago..... 1.214% .88 715 no 25.67 16.05 10.05 44.00 75.995 
George ©. Morgan, | Chicago........ 1.055 .767 .63 4 27.500 19.50 14.50 54.00 6S.081 
M. Be RMOMMES, ORNCRMO. o.oo ss cccscnse 1.05 85 67 AS 24.00 16.50 10.75 66,760 
William Forrestal, Milwaukee........... 1.018 776 =.641 40D 17.05 10.48 7.15 66,444 
Seckner Contracting Co., Chicago........ ‘97 "75 “63 165 21.38 13.71 10.57 65,164 
George McIntosh, Bloomington, Ill....... 1.08 80 58 AD 25.00 16.50 11.50 64.658 
Cooke & Read, Cleveland, O............. 1 oe 2 16.00 11.35 63,754 
McArthur Bros., Chicago................ 0 70 ‘@p ‘48 15.50 11.50 62,917 
C. W. Maynard, Maywood, Ill............ .95 77 wo 46 15.00 11.75 63.126 
Cosgrain & McDonald, Chicago.......... _90 70 ‘6 48 15.50 11.50 62.917 
James Murphy, Chicago............ 92 72 SS 6 12.00 8. 62,156 
Heldenrich Co., Chicago................. 94 68 ‘5e5 145 16.25 11.! 61,804 
Se SI I, OD, 5 so ca ticss dee becca 90 67 55 “42 15.00 2h. 50.141 
George W. Sturdevant, Jr., Chicago...... .88 665 525 40 16.40 : 57.571 
Snyder & Williams, Dayton, O...........  .87 6 ns 375 14.50 55,171 
A. M. Thomas, Lock Haven. Pa.........  .75 6 17 36 11.00 7.00 rik 


. 


We are informed that the contract for hydrants. 
etc., has bee 


m awarded to Hardwicke & Co., at $41 for 
each Holly hydrant; 4, 6. & 12. 16 and 20-in. valves 
ab $6.75, $10.89, $16.28, $29.58, $58.36 and $118.66, re- 
spectively, and boxes at $3.55 each. 
BOILERS.—London, Ont.—John M. Moore, Engr. and 
Supt., informs us that the contract for the two new 
boilers for the water-works has been awarded to E. 
Leonard & Sons, at $2,325. Each of the boilers will 
be 72 ins. in diameter and 16 ft. long, with 122 three- 
inch tubes. ‘The price is equivalent to about $10 
per HP. 


BITUMINOUS ROCK PAVING.—San Jose, Cal.—A 
contract for paving with bituminous rock and concrete 





PIPE.—Auburn, Me.—The contract for 400 tons of pipe 
noted last week was awarded at $23 per ton, which was 
$5 less per ton than the city paid last fall, according to 
press reports. 

Niagara Falls, N. Y.—The contract for pipe for the 
proposed water-works extensions has been awarded to 
the Lake Shore Foundry Co., at $17.15 per ton for 
pipe, and 2 cts. per Ib. for special castings. There 
were five bids below $17.51. 

Medford, Mass.—A contract for 50 tons each of 6-in 
and 8-in. pipe has been awarded to the Radford Pipe & 
Foundry Co., at $21.70 per ton. 


Pittsburg, Pa.—A contract for 490 tons of 24 to 4-in. 


65.575 SHO, 135 


water pipe has been awarded to the Addyston Pipe & 
Steel Co., at $17.70 per ton. The “Times'’ states that 
last year the city paid $21.40 per ton and 10 years ago 
$85 per ton for similar p_pe. 


Toledo, O.—The following bids have been received for 
isv tons of 12 to 4in. water pipe, delivered f. o. b. 
cars in Toledo: Howard-Harrison Iron Co., $18.3744 pet 
ton; specials per lb.; Radford Pipe & Foundry 
Co., $17.80 per ton for p pe; $38 per ton for specials 
Lake Shore Foundry Co., $17.15 per ton; spe ‘jals, 2 cts 
ver 'b.: Addyston Pipe & Sieel Co., S17.44 per ton; Olle 
Pipe Co., $17.43 per ton; Buckeye Supply ©o., $17.16 
per ton; specials, 2 ets. per Ib.; Anniston Pipe & Foun 
dry Co., $17.60 per ton for 12-in. $17.75 for 8, 6 and 4 
in. pipe. 


” t 
= 4 CIS. 


























Syracuse, N. Y.—W. R. Hill, Ch. Enugr., informs us 
that the follow.ng bids were ‘ived April 6, column 1 
being the price per net ton for 2,180 tons f 24 to 16 
in. pipe; 2, for 775 tons of 12 and 10-in. pipe; 3, for 
775 tons of S and Gin. and 2 tons of 4-in. pipe; bids 
for special castings ranged from 2 cts. to 2% cts. per lb 

1, 2. 3 

3 x s 
Jackson & Woodin Mfg. Co ‘ IS.34 18.70 
Donaldson Iron Co........ 18.77 18.77 
Kipey-Detrick Supply Co - 19.10 19.10 
Auniston Pipe & Foundry Co 18.70 18.905 19.15 
Radford Pipe & Foundry Co . 1.30 1 
Reading Foundry Co.......... 17.80 18.80 19.40"* 
Dennis Long & Co...... naeere 18.47 19.47 19.07 
MeNeil Pipe & Foundry Co.... 19.98 10.08 10.98 
National Foundry & Pipe Wks 18.10 W200 8 ©62O.2e 
Charles Millar & Sons.... ‘ 2.75 20.25 20.25 
Chattanooga Fdry & Pipe Wks ISSO) 619.300 20.90 

* 4-in., $19.40, ** 4-in., $21 

SEWERS... West Newton, Mass.--H. 1. Woods 
Engr., has sent us the fol'owing statement of the 
rece-ved April 5 for building section & of the sewer 
system: 

Sewerage System, West Newton Muss 
Marsh & Weaving, Jones & McCusker J.N Drew Nat'l 
Horton, Booth & Meehan, Bros., & Co., Const'n 

Law Co., Jamaica Waltham. Malden Co 

rence soston Plains Poston 

SOS] SoOS0 Siw S080 SO.77 S105 

oo Lh 12 1.2 1400 145 
1. 1 1.30 1.S0 2.10 2.20) 
1.75 1.35 2) 2 or 3.00 2 St) 
vs 1.35 2M) 2 75 tin 4.10 
sin 1. 4. 5. nM ™ 
4.25) 6.00 DM 7.00 6.80 5.00 
now 7.1m) T0 S04) 7.™ a0 
D.00 7. wooo TOO SO 6.00 
6.00 Sm) woe 12.00 Om 6.00 
5.70 nome 6.00 6.00 6.00 nM 
6.00 Dw er 1) 6.00 6.00 £0 
6.00 6.08 5. 7.00 > 80 3.7% 
aL) ws 12 10 16 ps 
mh LO 10 20 18 
mM Mm Ww) mw i "“ 
Sooo Hm) Son00 Sow Sin) How 
1.00 Ww 2 men Ww Mm 

S69.751 $72,640 $80,065 $81,140 SS81,701 SA1L.715 

Peoria, Iil.-Jacob A. Harman, Cy. Engr., writes us 
that the following bids were received April 6 for the 
Walnut St. sewer system, the total amounts being 
given under the names of the bidders 

5 . © A = 
x = ~ bs 
“3 8 3 “a § 
Bc «CS = be 

“3 “Ss ¢% : 4 
4 es = s a 
at Se §& 2 Sy 
+f @ « L = - 
=S 4s v ws a 
44 69 &£ ck 
= = ~ = = 

Trenching for brick sewer 
Under 6 ft., Su ft... 9.0 30.50 90.90 @.390 90.95 
6 SOG. WO Thr coc cceviess M) Mw w 50 15 
© 0 20 Gs OE Theses cccce- 55 70 5S 82 60 
10 to 12 ft., 186 ft...... my) 4 75 1.23 75 
12 to 14 ft., 798 ft...... 95 v5 95 1.77 144} 
14 to 16 ft., 660 ft. 1.0) 1.25 1.00 2.75 1.) 

Trenching for pipe sewers 
Under 6 ft., Wi ft 12 au 20 5 20 
6 to 8 ft.. 3,525 ft... 16 5 oi) » 31 0 
8 to 10 ft., 7,011 ft..... 27 38 th ot 45 
10 to 12 ft., 8,439 ft... 0 i MM) 53 £0 
12 to 14 ft., 3,352 ft...... 45 50 62% su 75 
14 to 16 ft., 1,805 ft....... (io 58 7h 1.15 1.00 
16 to 18 ft., 729 ft... St) 66 90 1.46 1.25 

Brick sewers 
36 54ins., 167 ft. 2.00 2.15 2.50 2.80 2.50 
34 51 ins., 348 ft 2.00 2.05 2.35 2.80 2 20 
2B Xx 42 ins., 155 ft. 1.+0 1.85 2.25 2.80 2.15 
27 ¥ 40% ins., Ww ft 1.70 1.0 2.15 2 80 2.00 
25 37% ims., 444 ft...... 1.70 1.75 2.00 2.80 1.90 
24 YX 3 ins., 154 ft 1.65 1.70 1.75 2.80 1.80 

Pipe sewers 
18-in., 206 ft....... 70 a 0 BLM 70 
14-in., 1,316 ft. ee 45 50 60 32 A 
12-in_, 3,1°6 ft... esceee a) 12 40 Zi “ 
SN, BE On dee ceccases 30 0 2 2 6 
8.in., 16,627 ft..... ‘ | 2 25 17% 3u 
Gi, Bie Chinwe 6 os ceende 15 20 21 lls 28 
Mapnholes, 10 ft. deep 35.00 40.00 35.00 36.50 55.00 

“ per ft, or 1.00) 2.50 3.50 3.65 SO 
Flush tanks, §-in..... D.00 40.00 65.00 36.50 .00 

“ ‘ 6-in. W.0O 38.00 0.00 36.5) 580.00 

se te with Sin. 

siphon... «++» B.00 43.00 43.00 35.00 40.00 
Flush tanks, with 6-in 

siphon..... ecsccsseees 30.040 35.00 33.00 256.00 309.00 
Lampholes, 10 ft. deep 5.00 5.00 7.50 2.70 0.00 

= perft., or 20 4 18 i2 10 
Catch basins, No. 2,5..... 55.00 65.00 100.00 40.00 100.00 

“ - ee a -R.00 66.00 5.00 3.00 W.00 

“ * McDonald, 11 W.00 45.10 75.00 10.00 10.00 
Barth, @soav.......... 40 ww) 15 65 

“ embankment.. 40 50 24 25 
Concrete..... . 5.00 6.00 66 1.75 - 
Stone masonry, 26 cu. yds.. 7.00 7.00 9.9% 5.00 8.) 
Rubble masonry. 6.00 6.0 7.00 3.50 
Lumber........- 2.00 WO 16.00 WwW. 
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Louisville, Ky.—harles V. Mehler, Ch, Engr., writes 
us that the contracts for sewer work recently noted 
were awarded at the following prices, the city to fur- 
nish all brick, cement, pipe and ‘ron; the brick cost the 
city $6 per M., and the cement 77 cts. per bbl., delivered 
on the work: 


marin Gncnvation, per £0. PO. oc sc ncenscceess $0.25 
Quicksand .“ page tg AG FL PERE ELE x. 1.00 
Back filling ~ ) (hehe seu anh > ate ee 12 
Laying brick in sewer, per Ts ba ak hide. Aca ee 2 4.20 
Laying br.ck in catch basins & manholes, per M.. 4.20 
Laying 26in. pips, per Nh. ft... oe. ce ccesceene 15 

6 18-in, she eats Se ak koe 12 

15-in. 5 ee FO ee a pe 10 

- 12-in. Pe aS Nea aaa ate tee a gale yee 10 
Or EEy I RI ee ge tome 0 
Repaving gutters, OOP DE Pb even oidcvsy ee bie wl 
OW CUrmime, OOF TR: Ble visi nc ccd wave veces sas -70 
CO, CON I ohio vhs buer ee Cbs bdo Se ke 20 
Repaving macadam street, OT I Tk os og W ee 1.00 
Concrete, per cu. yd......-....000- FES te eae 3.59 


Oak lumber in catch basins, per M. ft. B. M.... 30.00 
racing and sheeting left in work, oak, per M. ft. 18.00 

- - poplar, were 
CORCRO MOUS OR OE TI 6 go 5 nb ihe de Sue ocd dws 20 
Footway cross'ng reset, MOK TM, 2066 65H vat ewan “2 
Setting cast iron catch basin plates and curbs.. 2.00 
BUOROWALS SPADE OO, CRC v6 6d ce dnc ds kon b0'b% 6 oO 


ort Huron, Mich.—F. F. Rogers, Cy. Engr., writes 
us that the following bids were received for a sewer 
in Hard St.: W. F. Ernst, $4,483; Hull & Gar 
$2,579; T. McMahon, $3,238; James Red. $3.1! 
O'Connor, $3,141; Finine & Lesmer, $2.99); 
loyea & Co., $2,921. 
loyvea & Co. wer 


lisie, 
a; _P. 
J. De 
The prices of the bids of J. De- 
‘ as follows: 20-in. sewer, 518 ft., 
at $1 20; 12-in., 23% , 70 cts.; 10-in., 1,700 ft., 40 ets., 
8-in., 2,710 ft., ; 120 house connections, 60 cts. ; 
t combined catch basins and manholes, at $26: 10 


wood catch basins, $8; 6. brick manholes, $25; iron 
outlet, S60. 














Philadelphia, P.—Oontracts have been awarded for 
main sewers as follows: James Sullivan, Aramingo 


Bids Received at Waterbury, Conn., April 6, 1804, for Constructing Masonry Dam. 


ENGINEERING 


NEWS. 


AIR LIFT PUMP.—Burlington, Vt.—Capt. Guy How- 
ard, U. S. A., informs us that the lowest bid re- 
ceived for a Pohle air lift pump, 200 gallons capacity 
per minute, for Fort Ethan Allen, was that of Alex- 
ander BE. Schne New York, at $3,200. Ziegler & 
lbaiton, Junction City, Kan., were the lowest bidders 
for constructing the pump house, at $4,230, 

PUMPING MACHINERY.—Winchester, Va.—A!exan- 
der Potter, Engr., Pittsburg, has sent us the following list 
of bids received for two 750,000-gallon pumping en- 
gines, and two 50-HP. boilers, for the proposed water- 
works. The contract was awarded to F. R. Dravoe & 
Co. for the Nordberg flywheel engine, the highest duty 
being guaranteed for this, as coal is very expensive at 
Winchester. With the exception of this the bids were 
for compound-condensing engines: 





———Pumps, 








< a a3 
> » sa 
: 1 8 « & a 
> A 28 £S% r 
Bidder. z Se 2a Boilers. Price. 
tarr Engine Co..10) 18 81412 40 54 ins.x12 ft. $4,888 
Stilwell-B. & S.-V.10 18 9 1245 5U-HP. 4,575 
Laidlaw-D.-G. Co..10 18 9 1240 50ins.x14 ft. 5,160 
Fr. R. Dravoe & 
Co, (Nordberg)...12 12 7% 2475 DO-HP. 5,750 
Wilson, Snydr&Co.10 18 8S 18 — No bid. 4,450 
Groshon Pump Co.10 16 9° 12 — DO-HP. 6,500 


Morton, Read & Co. 

(Deane) ........ 8416 91418 DO-AP. 8,250 

MASONRY DAM.—Waterbury, Conn.—R, A. Cairns. 
(‘y, Engr., has sent.us a statement of the bids received 
April 6 for constructing the proposed masonry dam. 
Proposition No. 1 specifies that the dam and all ap- 
purtenances shall be completed by Nov. 15, 1894, and 
proposition No. 2 allows until Sept. 1, 1895, for its 
full completion. J. W. Gaffney & Co. bid ony ou 
proposition No and the other bids were the same on 
both prepositions, except as noted. The bids were as 
follows: 





©. W. Collins 


Met’p’n Smith & MceeR.A-&R. J, and 8. Wash- 











April 19, 1894. 


INDUSTRIAL NOTES. 








THE HEATH RAIL JOINT CO., West Superior, 
Wis., will establish works at Chicago Heights, I}! 
to manufacture its railway joint and other railway 
supplies. F 


THB WEST VIRGINIA BRIDGE CO., of Point Pleas- 
ant, W. Va., has secured contracts in Mason county, 
W. Va., for the erection of iron bridges for the 
year 1804. 

ASPHALT.—The Western Paving & Supply Co. will 
erect a plant at Milwaukee, Wis., to prepare asphalt 
for paving purposes, and the city has voted to adopt 
some asphalt paving. 


ARMSTRONG BROS., Springfield, O., have been 
awarded the contract for furnishing the stand-pipe ror 
the Ottawa (Ill.) water-works. The Gregory-Reed (o., 
Rookery Building, Chicago, are the contractors. 


THE GREGORY-REED CO., Rookery Building, Ch: 
cago, has been incorporated by J. H. Gregory, W. s 
Reed and J. B. Reed, to succeed the firm of W. s 
Reed & Co., as general contractors, making a specially 
of water-works, electric railways, etc. The company 1< 
now building works at Ottawa, III. 


THE HARVEY BOILER WORKS, Harvey, Il., have 
been awarded a contract for furnishing about 3,000 fr 
of 18-in. pipe to the American Hydraulic Co., (m- 
cago, for use on the drainage canal. They also have 
the contract for building and erecting the Rushvyill- 
(iil.) water-works stand-pipe, 14 « 100 ft. (Geo. W. 
Dudley & Co., St. Louis, Mo., contractors), and also 
for two 70-HP, boilers for the Rochester (Ind.) water 
works. 


NEW COMPANIES.—National Heat & Power (Con- 
struction Co., West Chester, Pa.; $150,000, commenc- 
ing with $15,000; Treas., L. G. McCauley, Wes: 
Chester..—-Beach Gravel & Sand Co., Chicago, Ill.; 
$10,000; James H. Sperbeck, Theodore A. Sittig and 


O. M. Weand Gaffney, Martin J. W. Gaff 

















Gonst’n Co., Cormick, Malone T. J. Gillis, burn, Inman Bros., & Co., & Rusling, ney & Co 
Item Boston Easton. Philadelphia. New York. Chicago. New York. —Reading, Pa.— — New York.-— Waterbury, 
Earth excavation, 100 cu. yds....... <0.35 $0.25 €0.20 $0.30 $0.50 $0.35 $0.23 $0.20 wr”: 6 eave $0.30 
Extra baul, 20 * “ 05 01 35 O14 .05 .O1 01 RS 1 dl eae 02 
Rock excavation, 1,500 “ 2.0.0.0... 1.75 1.25 1.25 1.75 1.50 1.15 1.00 Sage aes 
7 o ns DOs PAG sisi ane sccskddadeins  Ghandowds 2.50 1.75 2.50 3.50 1.35 1.20 > Susans 
Portland cement, [0 bbls ee seer Oo 4.00 2.95 3.50 3.00 2.75 2.75 Soe 
Co nerete masonry (5 stone, 1 cement), 30 cn. yds. ... 0... eee ee eee 1.50 5.00 5.00 4.50 4.60 4.00 6.00 $5.50 
_ * ee tag ee Oe OE te ee rae, 5.00 6.50 7.00 5.00 4.89 4.25 7.50 7.00 
Brick “ Pe ly NG. as neiee pave Sheen <04sskeads habe ocQaaie 9.00 14.00 16.00 14.00 11.98 10.33 13.50 12.00 
Kubble stone masonry, 11,100 cu. ydB............ 0.00005 5.007 7.00 5.75 6.45 7.50 7.10 7.00 6.50 
Facing ” w ee ee 22.00 17.00 20.00 9.00 27.14 23.60 20.00 18.60 9.00 
Granite dimension stone masonry, 140 cu. yde.. 38.00 19.00 30.00 12.00 30.00 27.00 32.00 30.00 15.00 
Vine hammered face dressing, 100 sq. ft.. es eae 50 3.00 1.00 1.00 .46 -40 Paes." wabae 75 
Rough pointed se + RE CO te ds st tt ts _20 2.50 .70 15 .23 -20 ee Sees wo 
Masonry laid in American cement mortar (1 cement, 1 sand), 500cu. yds.. 1.50 f 7.50 1,25 .65 .60 .60 ee 70 
" * * Portland “ os a % Se ee 3.00 1.40 8.75 3.00 1,25 2.45 2.45 ers Sean 1.40 
= ; = ” - os dl a 2 **), 600 * 2.50 1.30 8.25 2.00 1.00 toa ti(itiy we  - >.n dew 70 
“ ra ‘ “ “~ q “By 500 & 2.00 1..0 7.95 1.50 75 oe i” eer 13 
Setting, jointing and caulking 30-in. cast iron pipe, 100 lin. ft 1.96 1.00 .65 2.50 .15 See Veni MMe. ee teve 2.00 
Chestnut timber and plank in the work, 1 M. ft.. ............cccceueceeece 42.00 35.00 20.00 45.00 45.00 ae... ahess nw weed 30.00 
Spruce "y 3 = ee = RO Oe ee ek eed 37.00 30.00 20.00 40.00 30.00 at | weds Dee > epege 30.00 
Yellow pine * + 66 te “ Be te 56.00 40.00 20.00 60.00 40.00 ae) Suen ae: estes $5.00 
Spikes and rails, 100 lbs. . .05 .20 .03 .10 04 .03 nai ee A eae 05 
Painting, 0 sq. yds.... .20 1.50 1.00 230 -25 —— .. -saden —  - - asus 20 
Gate house doors, 4................. 5.00 25.00 46.00 35.00 25.00 ae. | eats ee... |) pease 10.00 
Gate house windows and shutters, 8............. .ccc cece secu ccc cceees 10.00 20.00 22.50 25.00 10.00 ae” Sets [ee awene 20.00 
Slate roofing, 1,500 eq. ft... aN okaukter Eh ecunie wok ¢ 18 10 09 5 30 25 120 nese OB nea. 12 
Machinery, tools, etc., as per specifications.......... ....... 6,180.00 6,180.00 6,180.00 6,180.00 6,180.00 6,18).00 6,180.00 6,180.00 6,180.00 6,180.00 6,180.00 
Total amounts, proposition No. 2............ <ipieeseeenes $113,209 €90,490 $91,963 $115,669 $95,553 $94,516 $104,827 $100,750 $79,294 
For pro} osition No, 2 $7.75; 4, $14.35; c, $16.35; d, $5.55; ¢, $6.05. 


Canal, 66-'n. and 68-in., $24.80 per ft.; 30-in. and 36-in., 
$16.80; inclined ples, $10 each; total, O00; sewer in 
Green and other streets, 54-in., $7.90; Sl-in. and 42-1 
S000; junction chambers, $250; total, $19,000; sewer i: 
(mtario St., Delaware River to Aramingo Canal, 96-in. 
Wein, and S7-in., $19.83; total, $75,000. C. P. Grim & 
Co., $9,000 and $10,000; B. F. Dutton, $14,000 and 
$20,000, MeOowit & Laverty, $24,000; B. EE. Malone, 
$12,000. CC. J. Kennedy, Jr.. $20,000. G. 8S. Good & 
(o., Lock Haven, $27,000. G. T. Mills, $16,000. Johi 
Kerrigan, $5,700. 








Richmond, Va.—-We are informed that contracts for 
about 10,000- fi, of 12-in. pipe and from 16 x 24-in 
brick to_56-in. brick sewer, average cut 14 ft., have been 
awarded to A, ©. Maynard and Perkins & Ferrister; 
all brick to be furnished and laid at from $15.87 to 
$15.09 per M.; excavating and refilling trenches, 38 t: 
ilo ets. per cu. yd.; cement to be furnished by 
(costing city $1.08 per bbl.). Cy. Engr., W. EB : 
Asst. Cy. Pngr., Jackson Bolton, 


eity 


. Cutshaw; 


Williamsport, Pa.—H. C. Reeder, Cy. Engr., writes 
us that the following bids were received for the pro 
posed cemetery storm sewer, the total amounts being, 
1, Townsend & Co., Columbus, O., $7,111; 2, Sawders 
& Houston, Pittsburg, $6,569; 3, D. P. Guise. Will- 
intusport, $7,654; 4, Schmoll & Jamison, $8,332: 

» 






i ae 
t-in. bk., av. c. 10 ft., 1050 ft. $4.42 $4.29 
44-in. pipe “ “7y 0“ 1.90 1.18 
IS-in, ** ? 4M) “* 1.25 58 
LB-im, 84: © a6 OE 325. * 1.05 .76 AT .80 
Catch basins, 17............ 33.00 40.50 42.00 50.00 
Bo occas cce see. 3O.00 36.50 385.00 89.00 


APWLR BRICK. Minneapolis, Minn.—Chas. O% 
Huntress, Asst. Cy. Engr., writes us that a contract 
for 1,000,000 sewer brick has been awarded at $7 per 
M., and contracts for 200,000 at $7.24 and 1,100,000 
at $7.49. The $7 briek is made in Minneapolis and the 
other at Chaska, about 40 miles distant. 

CASTINGS.—Cambridge, Mass.—L. M, Hastings, Cy. 
Engr., writes us that the contract for iron castings, 
delivered in sewer yard, has been awarded to the Me- 
vhanics’ Tron Foundry Co., Boston, at 1.43 cts. pet 
ib, The Pratt & Cady Co., Hartford, Conn., bid 1.67 
ets., and Barbour, Stockwell & Co., Cambridgeport, 
1.40 cts. 

ASPHALT PAVING. -Kausas City, Mo.—A contract 
for 21,266 sq. yds. of asphalt paving has been awarded 
to the Barber Asphait Paving Co., at $2.65 per sq. 
vi 





GRANITE BLOCKS.—Central Falls, R. IL—A con- 
tract for 300,000 granite paving blocks has_ been 
awarded to the Augusta Granite Co., Augusta, Me., at 
$65 per M. delivered on wharf at Pawtucket. 


LUMBER.— Minneapolis, Minn.—Chas. O. Huntress, 
Asst. Cy. Engr., informs us that the contract for this 
season's lumber, 3,000,000 to 4,000,000 ft. B. M., has 
been awarded to N. BP. Clarke & Co., at the following 
prices per M. ft. B. M.: Stock boards, Norway and 
white pine, 8S to 12-ins. wide, all lengths, $29 to $45; 
sidewalk lumber, white pine, 14 to 18 ft. in length, 
ty 4-ins., at $10.25, and 2x6 and 2x8, at $10.40, sur- 
faced one side; dimension and timbers, Norway and 
white pine: 





= a En oe 
Length in feet. = pag ay ty 
+ x2 Za vt Ot 
¢ nT a na” an 
Io... eee ee eee. $10.25 $10.25 $11.00 $14.00 $16.00 
14 and 16. ei 10.25 11.00 14.00 16.00 
1s p.eees 11.00 11.00 12.00 15.00 18.00 
10 and 20 ........ 11.50 11.50 12.50 16.00 20.00 
22 and 24 seve 14:08 14.00 15.00 17.00 25.00 
20 and 2S......... 17.00 17.00 18.00 21.00 30.00 
0 : 


18.00 18.00 20.00 24.00 34.00 
MISCELLANEOUS CONTRACTS AND SUPPLIES. 


PARK BONDS.—Malden, Mass.—The council has 
yoted to issue $80,000 of public park bonds. 

CITY HALL.—New Haven, Conn.—The city auditor 
is reported as about to ask for bids for the construc- 
tion of an addition to the city hall. 


BLBOPRIC MOTORS.—Chicago, IlL—Bids are asked 
until April 26 for electric motors for operating Van 
Buren St. bridge. H. J. Jones, Comr. Pub. Works. 

COAL SWITCH.—St. Louis, Mo.—-The board of public 
improvements will receive bids until April 24 for build- 
ing complete a coal switch from the north line of Hum 
boldt Ave. to the Chain of Rocks; work including 138,000 
cu. yds. embankment, 800 lin. ft. piling and 5.2 miles 
of track. 

DAM.—Holyoke. Mass.—The Holyoke Water Power 
Co. is having plans prepared for a new dam 1,020 ft. 
long and 30 ft. high, and it is stated that the specifica- 
tions will soon be completed so that bids may be re- 
ceived and the construction commenced this summer; 
estimated cost, $750,000 


A. J. Norton. American Steel Foundry Co., Granite 
City, LIL; $800,000; E. F. Goltra, James McRoberts 
and V. Reyburn.——United States Washed Gravel Co., 
Chicago, LLl.; $2,500,000; C. Cropsy, F. J. Hoyt and © 
*. Lesch.——Chicago Pneumatic Gate Co., Chicagy, 
Ill.; $200,000; J. H. Clark, P. Schwarzlose and Frank 
' Donnell.——Portland Granitoid & Construction Co., 
St. Louis, Mo.; $6,000; James Macklin, E. L. Detzel! 
and J. M. Alexander. Atlas Sewer Pipe Co., Chi- 
cago, IlL.; $25,000; W. R. Burleigh, P. D. Greager and 
Enoch Harpole.——St. Louis Electric Brake Co., East 
St. Louis, iL; $2,000,000; J. L. Blank, Samuel Resh 
and W. V. Wolcott.—— Daniel’s Steel Railway ‘Tie 
Co., Youngstown, O.; $50,000; Robt. E. Daniels, Jas. 
H, Wood and C. EB. Campbell. 





METAL MARKET PRICES. 


LEAD.—New York: 3.45 to 3.5 cts. Chicago, 3.5 cts. 
St. Louis, 3.15 to 3.2 cts. 

NAILS.—Pittsburg: 95 cts. to $1 for wire and % to 
95 ets. for cut at mill. 

FOUNDRY AND PIG IRON.—New York: $11.25 tv 
$13.25. Pittsburg: $9.75 to $11.25. Chicago: $10 to 
$11.50. 

TRACK MATERIAL.—New York: angle bars, 1.2 to 
1.4 cts.; spikes, 1.6 to 1.75 cts.; track bolts, 2 to 2.1 
cts. with square and 2.2 to 2.3 cts. with hexagon nuts. 
Chicago: angle bars. 1.4 cts.; spikes, 1.7 to 1.8 cts.; 
track bolts, 2.3 to 2.4 cts. with hexagon nuts. 


RAILS.—New York: $24 to $25 at eastern mills and 
at tidewater: old rails. $12 for iron and $10 for steel; 
light rails, $23.50 to $25; girder rails, $22 to $24. Pitts- 
burg: $24 for standard sections. Chicago: $25 to $27; 
old rails, $10 for iron and $8 for steel. 


STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 cts.; channels, 1.3 to 1.5 cts.; angles, 1.2 to 1.35 
cts.; tees, 1.4 to 1.6 ets.: universal mill plates, 1.15 
to 1.35 cts.; steel plates, 1.2 to 1.3 cts. for tank, 1,35 
to 1.4 ets. for shell, 1.55 to 1.6 cts. for flange, 1.75 to 2 
cts. for ordinary firebox, 2 to 2.25 cts. for locomotive 
firebox. Pittsburg: beams, 1.15 to 1.25 cts.; channels, 
1.15 to 1.25 ets.; angles, 1.1 to 1.2 cts.; tees, 1.25 to 
1.35 cts.: universal mill plates, 1.1 to 1.2 cts.; stee! 
plates, 1.1 to 1.2 cts. for tank, 1.3 to 1.4 cts. for 
shell, 1.5 to 1.6 cts. for flange, 1.75 to 4 cts. for fire- 
box. Chicago: beams, 1.35 to 1.4 ets.; channels, 1.35 
to 1.4 cts.; angles, 1.35 to 1.4 cts.; tees, 1.5 to 1.6 
cts.; universal plates, 1.3 to 1.35 cts.; steel plates, 1.35 
to 1.45 cts. for tank, 1.7 to 1.8 cts. for shell, 1.6 to 2.1 
ets, for flange, 2 to 5 cts. for firebox. 
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-  pROVEMENT OF DELAWARE RIVER. PUMPING ENGINE-—READING, PA. 
i od Staves Engigeer OMe. sei -Sealed : ee ee ee eer Sealed proposals will be received at the 
: Philadelppeconstruction and repair of a | si r ( i; = t 5 = a f | Mi Fr ay v ‘ea office of the Commissioners of Water of the 
‘the dikein ‘elaware River near —— A tT eee bal Fr SN F I= 3 city of Reading, Pa., until 7 P. M. of May 1, 
tween Hog aod te nae weiaas, , 18M, for furnishing one 10,000,000-gal. pumping 
: ved at this one ’ > 7 pro : Dp , 7 : ‘Ae — lete 
t\“Teg4, and then publicly opened. Speci- CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. engine complete. 
t bia forms, aad al tian tote Also flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR & SON, A proposal bond or certified check in the 
n will be furnished on application to | Selling A t Sica. N. Y. Manufacturers of Lead Pipe and Plumbers’ Materials. Whole- | sum of $2,000 must accompany each proposal 
: W. RAYMOND, Major Corps of | Selling Agents, _M a : 
3 U.S Army 15-it sale Kastern Agents Akron Vitrified Sewer Pipe. If proposal bond, a trust or surety company of 
I ers, oe ® > » - , 9 
Reading, Pa., is preferred. 
Ca 2 ENGINEER OFFICE, 537 CONGRESS For; Blar form of proposal bond nd specifics 
= ; ‘Portland, eae mg > 2 | ame be hed = aa aon, xe : 
= : proposes ibe vecnived at this office Best Results Proposals shall be marked “Proposal for 10, 
3 p. m. on Saturday, April 21, 1894, and USE THE 000,000-gall. Pumping Engine,” and addressed 
publicly opened. Specifications, blank toc ners of Water, Reading, Pa., care 
eos all available information will be | o Commissioners 0 bape r. teat ink. a., care 
shed on application to this office. PETER —_MANUFACTURED BY— of 1. C. FETTER, Secretary. 
(AINS, Lieut.-Colonel of Engineers. D M FG co 16-2" 
. E N -; Boston, Mass. 
ran <ANGRESS CUMB RLA < : SEWERS, ROCKFORD, ILL. 
= ENGINEER OFFICE, 5387 CONGRESS ; . 2 . 
<:cet, Portland, Maire, March 19, 1894.— Chicaao OMc®, 616 Chember vf Cm merce, | 
<> led propozals for dredging in Portland Har- 


Me., will 


vt. on Saturday, April 21, 1894, and then | 


sicly opened. Specifications, blank forms, 

' i LE asa information will be furoished 
ipplication to this office. . 

PETER C. HAINS, 


14-3t Lieu. Colonel of Engineers. 


Nr ——— 
PROPOSAIS FOR WATER- WORKS. 


Sealed bids will be received by the City 
Auditor of the City of Dell Rapids, S. D., up to 
6 o'clock P. M , April 26, 1894, for constructing 
a system of water-works. The work contem- 
plated is as follows: 

Furnishing and laying 122 tons 4’ to 8’ cast 
iron pipe. 

Furnishing and setting 14 hydrants and 7 
gate valves. 

Erecting stone pumping station boiler and 
pump. 

Erecting a water tower, consisting of a 
wooden tank with stone substructure. 

A certified check for $400 must accompany 
each bid. Plans and specifications are on file 
at the office of G. R. Krause, City Auditor, or 
can be seen at the office of 8S. B. Howe, Engi- 
peer, Masonic Temple Bidg., Sioux Falls, S. D. 

The right isreserved to reject any or all 
bic. 

G. R. KRAUSS, 
15-2t City Auditor. 

Dated Dell Rapids, 8. D., April 5, 1894. 





NOTICE TO SEWER CONTRACTORS. 


Sealed provosals for building about 2.65 
miles of pipe sewers in Sections 5and 6 and 
3.08 miles in Sections 7 and 8, of the Medford 
Sewerage system will be received by the 
Board of Commissioners of Sewersat the office 
of said Board until April 30, 1894. The award 
of the contract, if awarded, will be made as 
soon thereafter as prac'icable. 

All proposals must be on blank forms fur- 
nished by the City, and accompanied by a 
check for $500.00 drawn on some National bank 
of Boston and made payable to the Treasurer 
of the City of Medford, 


Some of the approximate quantities are as 
follows : 


Sections Sections 
5 and 6 7and8 
6,710 8,650 linear ft. 8 sewer. 
330 Ee eo ie 
2,70 ~ 2 
1,450 e oe 15’ a7 
2,740 2,860 na ee) 7 
18,051 15,120 cu. yds. of earth excava- 


tions of all depths. 
Sections 5 an 
No. brick manholes... 


d 6. mens and 8. 
5 0 
No. of vertical ft 


700 600 


Bricks. pines, cement, and ironwork will be 
furnished by the City. Plans may be seen, 
specifications and f.rms of contract and pro- 
posals may be obtained, at the office of saia 
Board after April 18. Each bidder is required 
to make a statement indicating what sewer 
work he has done, and to give reference that 
willenable the Board to judge of his business 
stanenees and no bid will be received in case 
the bidder has not looked the work over on 
the ground. Bids may be made for the entire 
work or for the same divided into reels as 
shown. ‘he Board reserves the right to let 
the work entire or in the two parcels indi- 
cated; also the right to reject any or all bids. 
if they deem it to the interests of the City so 
to do. Cees o oe D. ee 

airman Commissioners of Sewers. 

T. HOWARD BARNKS, 

Engineer. 

MEDFORD, Mass., April 13, 1894. 


16-1t 


TRAINOR’S GABLE SYSTEM 


For Excavating and Refilling Sewer Trenches, 
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Exca 
A Complete, Simple, 


be received at this office until | 


“COLUMBUS 


' SEWER PIPEGO 


COLUMBUS, OHIO. 





WRITE FOR Picks, 
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Smoothness of motion, 
absolute safety and high 
speed are among the good 
qualities possessed by 
OTIS ELEVATORS. 
They are built by Otis 
Brothers & Co 38 Park 
Row, New York. 





NOTICE TO SEWER CONTRACTORS 


City Engineer's Office, Room No. 6 City Hal), 
Danbury, Conn., April 12, 1894 
Sealed proposals will be received by the 
Sewer Committee at their office until 8 P. M., 
April 25, 1894, for constructing sewersin Main 
street from north to south extremities of the 
Park (both sides) and through State street 


from Main street to Kast Ditch Sewer,compris - | 


ing approximately: 
420 lin. ft. 24-in. egg shape brick sewer. 
140 “ “ 


“ “ 


130 “ 18-in. pipe sewer. 
a ae 
1,130 “ae ” 
140 * 10° culvert pipe sewer. 


17 Manholes. 
7 Catch Basins. 

Plans and specifications can be seen and in- 
formation obtained at this office. 

Each proposal must be accompanied witha 
certified check in the sum of $1,000, payable to 
the order of the City of Danbury, said check to 
be forfeited in case the contract is not entered 


into if awarded. No proposal will be received | Wednesday, April 25, 1891, for the grading, | 


after the time specified, and all proposals not 
made out on blanks to be furnished, or in any 
manner informal, will be rejected. The right 
is reserved to reject any or al! bids. 
J. W. KEELER, 
City Engineer. 

ALEXANDER TURNER, 

JEREMIAH RECHTMYER, 

WILEY B. BLACKMAN, 


16-1t Committee. 


1821. 18388. 


Morris, Tasker & Co. 


INCORPORATED. 
222 & 224 So. Third St., 
PHILADELPHIA. 
MANUFACTURERS OF 


Boiler Tubes, Wrought Iron 
Pipe and Fittings. 


Offices, 





Electric Railway and 
Pipe a Specialty. 


Light, 





RECEIVER'S SALE 
Structural Iron Works. 


BIDS INVITED. 


The entire plant, fully eyuipped and ready 
for immediate operation, of the Riverside 
( Bridge & Iron Works, situated at Paterson 

N J. (16 miles from New York City), and ad- 
mirably located on the main line of the N. Y., 
iL. EF & W. R. R., with switch cennection: 
| area nearly 30 cits lots, plenty of skilled labor, 
| strikes never have occurred, facilities for han- 
dling the heaviest as well as light work— will 
be sould at a great sacrifice and on easy terms. 
A BARE OPPORTUNtT@Y (0 embark in 
a business with little capital that promises 
great results, considering the low price of iron 
and cheapness of capital. 

Address for full particulars, 


J.ALBERT VAN WINKLE, 


Receiver, Paterson, N. J. 
P. O,. Box 34. 


N. B —Remnants of stock of material, con- 





| offered for sale 
plication to R 


‘ 





Stock list can be had on 
i 


ap 
eceiver. -tf 





NOTICE TO CONTRACTORS FOR 


STREET PAVING. 


Sealed proposals indorsed “ Proposals for 
| the Grading, Paving and Curb‘ng ” of Lincoln 
| Avenue and addressed to James M. Simeral. 
| Secretary of Council, Bellevue, !a., will be re 
|ceived until noon Eastern standard time, 
paving and curbing Lincoln Avenue, from Cali- 
fornia Avenue to the western boundary line of 
the borough The work to be donein accord- 
ance with plans and specifications on file in the 
Council Room in the basement of the public 
schoolhouse, where blank forms of proposals 
and contract may be had. The Borough re- 
serves the right to reject any or all bids. 


FRED W. KIEFER, 


15-2t President of Council. 


STANDARD RESERVO.R AND TIDE GAUGE, 


For USE WN ResERvorRe, Hakpors, Kivers, IRRIGATION Canatk, Ere. 


call 
ea 
and Mexico, Prices greatly reduced. 


The apparaths is small, compact, simple in adjustment, easily set up. It plots automati- 
a continuous curve for one month, one week, or one day, as may be required. 
for several years on some of the Principal Reservoirs and Harbors of the United States 


Has been 


For circuiars and intormation write to 


STANDARD GAUGE CO..No. 24 Haven Bidg., Buffalo, N. Y. 


=e Sap tine 


ne 


oe ee 
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CITY CLERK'S OFFICE, 
Reekford, UL, April t6, 1804, 
Sealed pronvosals will be received 
, on the first day of May, 
the office of the city clerk of the city of 


ford, Lil., for the furnishing of 


until 3 
1894, at 
Rock 
material, la»or 
Fifth 
consisting approximately 
the following quantities: 

786 ft. 20-in. pipe. 
724 ft. 18-in. pipe 
1,104 ft. 15-in. pipe. 


o'clock P. M 


and constructing sewers on 
sewer district, 


the street 


of 


4,378 ft. 12-in. pipe 

5,246 ft. 9-in. pipe. 

24 ft. 18-in. cast iron pipe. 

16 6-in. Y's from 20 in. pipe. 

12 6-in. Y's from 18-in. pipe. 

20 6-in. Y's from 15-in. pipe. 

102 6-in. Y's from 12-in. pipe. 
154 6-in. Y's from 9 in. pipe. 
| ordinary manhole. 
18 manholes, 17 combined manholes and 

\ eatch basins. 

31 intakes, 

1 flush tank, 

24 lamp boles. 

For information, form of contract, plans ang 
specifications, etc., apply to the City Engineer 

I'wo bids are desired, to wit ; 
One on basis of cash being paid to the con 
tractor as the work progresses and is ac cepted 
by the engineer in charge (less the usual 


re 
serve). 

One on basis that the contractor will ac 
cept the bonds which are to be issued in an 


ticipation of the nine deferred installments 
The bonds so to be issued amount to $15,300.00 
and will bear interest at the rate of 6 cent 
apnuin (interest payable annually) 


being due each year until paid. 


per 
one-ninth 


Proposals must be accompanied with a certi- 
fied check on some responsible bank for $500.00 


| payable to the order of the City of Rockford. 


sisting of Shapes, Bars, Rivets, Bolts, &c., are | 





The city reserves the right to reject any or 
all bids, without assigning any cause therefor. 
F. G. HOGLAND, 

City Clerk. 


_————— 

PROPOSALS FOR SEWERS. 
VILLAGE OF NEW ROCHELLE, N. Y¥ 

COMMISSIONERS OF SEWERS 

AND DRAINAGE. a 
Sealed proposals will be received by the 

Commissioners of Sewers and Drainage of the 
Village of New Rochelle, Westchester Co., 
New York, until six o'clock p. m. April 25, 
1894, for the construction of a Sewer, hewage 
Disposal Works, and outlet Sewer to mean 
low water mark on Long Island Sound in said 
Village in accordance with 
fications on file in the office of the said 
Commissioners ‘the said Commissioners 
reserve the right to reject any and all pro- 
posals and to award the contract to other than 
the lowest bidder or to readvertise for pro- 
posals if they shall deem such course advan- 
tageous to the Village of New Rochelle. Plans 
Specifications, form of Proposals and further 
information can be obtained from J. K 
Wilkes, C. E., al the office of the said Commis. 
sioners, 284 Main Street, New Rochelle, N. Y. 

By order of the Commissioners, 

JOHN Q UNDERHILL, 


President. 
Dated New Rochelle, April 13th, 1894. 16-1t 


16-2t 


plans and speci. 






vating and Refilling acc »mplished by handling material bat once without interfering with sheeting or bracing, overloading or shaking banka. 
Portable, Strong, Durable Refilling Machine, erected and tested on your works at a reasonable price. 


Send for Catalogue, 
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THE “EUREKA” STREET SWEEPER, 


SOOSSSSSSOSSOSSSSSSOSOSSSOOSSHSSOSOOSOOOOS 


We have found it! Those having experience in street cleaning, and having practically tested street cleaning machines of 
every make, agree that our improved ‘ Eureka’? Street Sweeper excels all others, and possesses all essential qualities of a pers: ct 


street cleaning machine, as witness the following : 


THE BOARD OF STREET AND WATER COMMISSIONERS. 


Dear Sirs: Newark, N. J., Feb. 23, 18:24. 

We adopted your ** Hureka”’ Street Sweeper after a fair trial of all the improved machines in the market, and found //s 
advantages to be, first, ability to turn machine in its own length, without dragging the broom; second, lightness and dujyi- 
hility; third, perfection with which it performs its work; fourth, simplicity and ease of handling by inexperienced 4.) 


without getting out of order; fifth, low price of your machine. Yours, ete., 


CHARLES MARSH, Gen. Supt. of Works. 


4s 
















“EUREKA” STREET SWEEPER. 


We can deliver these machines in three days from receipt of order.) 


TWO-HORSE IMPROVED 





Our patent box hub encloses the axle and effectually protects all working parts from dust and dirt, preventing clogging and 
insuring constant free working ; while our patent triple ratchet holds the axle always in the direct centre and prevents wabbling 
and damage. Our sweeper thus working free and steady, lasts longer, performs better work, in less time than other sweepers, 
and is less wearing upon horses. The ‘‘ Eureka’’ makes ‘‘a clean sweep’’ wherever it goes, and cannot be excelled for quantity 
and quality of work, It is made of the yery best material, and though its construction is perfect and complete, it is yet so simple 
that inexperienced hands can operate it successfully from the start without damage to any part; it simply being required that the 


oil wells be filled once a week. 







Having superior facilities for manufacturing, we are enabled to produce at a minimum cost that which we claim the ‘ Eureka 


to be, as a street cleaning machine—the maximum of quality, durability and effectiveness 


Correspondence solicited. Information promptly furnished and prices quoted on application Address 


THE LEWIS & FOWLER MF’G CoO., 


SOLE MANUFACTURERS, 
OFFICE, 28 SANFORD STREET, BROOKLYN, N. Y. 


Atso Manufacturers of Electric Snow Sweepers and Cars for Street Railways. 









